DOCUHEHT BBSTW1E 



2D 117 805. 



TITL2 



I33TITUTIOH 



BA 007 ,8§1 

School Furniture Development; An Bval^tation. ^* 
Educational Studies and Documents Ho. 16. 



€criven (F.B.) and Associates, Lon don fg ggl a nd) 



PUB DATE 



Unit e d N atioirs Educatrioi^x -Soientif ic^ and C^xlttifcal 
Organization, Paris (Franco) « -r— 



75 



TTOTE 

AVAILABLE FROH 



~^6pT; "P5o%<rs viXI ^produce pcro s^p 
Unesco Publications Center, 
• New York 10016 ($2.65) 



P.O. Box Hew York, 



EDRS PRICE 
DESCRIPTORS 



HF-$0.83 Plus Postage. HC Pot Available from ED?S. 
♦Classroom Furniture; Design Needs; *DeVeloping 
Nations; *Egtiipment Evaluation; Equipment Standards; 
♦Furniture Design; Human Engineering; International- 
Organizations; *Perf ormaiuce Criteria 



ABSTRACT 

Unesco is playing an increasingly important role in 
helping developing countries adapt, school furniture in line with 
educational methods and" goals. This publication incTudes an 
independent evaluation of Unesco's school furniture projects 
Lanka and Tunisia. For purposes of comp^ri'son, evaluation of 
furniture project carried outi by the Department of Education 
Science in the United Kingdonris also included, ( Author/HLF) 
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Preface 



The last five years have seen a growing world- 
wide concern with changes in traditional teaching 
methods - formal teaching is giving way to in- 
formal, so-called "active" methods where students 
spend less time being lectured to in large groups 
and more time in small group project work ajid 
independent study. In many countries this evolu- 
tion is being hindered by outmoded school furni- 
ture. The traditional classroom situation calls 
for a podium to elevate the professor over his 
charges, and seating arrangements to ensure a 
minimum of movement on the part of students. 
With the new teaching methods, however, it is as- 
sumed that students will move about the class- 
room frequently and with ease. Thus, the 
traditional "table-banc" - a cumbersome desk 
and seat unit accommodating two students - is 
giving way to individual chairs and tables which 
can either serve one or two students or be^grouped 
to serve four or six. Furthermore, new teaching 
methods underline how necessary it is to develop 
a wider range of furniture. Traditionally, teach- 
ing spaces were wholly taken up by a teacher's 
desk, a small segment of chalk board, and stu- 
dent seating. The need now is for more chalk 
board, abundant display space, moveable trolleys 
with special purpose materials (library books or 
animal cages for example) and an abundance of 
different types of storage. 

Unesco is playing an increasingly important 
rdle in helping developing countries adapt school 
furniture in line with educational methods and 
goals. The present publication includes an in- 
dependent evaluation of two of the Organization's 
projects along with a review of a similar, but far 
more ambitious project in a European country. 
The reader will quickly come tdh^ee that the de- 
signing and construction of furniture is no simple 
matter. They imply expert knowledge in many 
specialized areas of concern ranging from the 
study of furniture size in relation to the physical 
characteristics and needs of children, to the 



proper selection of glues and inspection of welded 
joints. The reader may also %e surprised by the . 
critical nature of the evaluation* ithemselves. In 
fact these evaluations are being published and dis- 
tributed so that Member States can benefit from 
the oversights and misfortunes of others. For its 
own part, Unesco has learned a great deal from 
them, in particular that it is better to concentrate 
limited funds on research and development of ex- 
cellent chairs and desks for students rather than 
to spread these resources over the gamut of furni- 
ture required in a school. Member States, on the 
other hand, should recognize that any piece of 
furniture needs to be built exactly as it was de- 
signed and that any deviation from the original 
design makes careful testing in a "live 11 class- 
room situation inevitable. 

Partially as a result of this evaluation, 
Unesco is aware of the need to improve the quali- 
ty of its services to Member States in what is a 
specialized, yet highly important field. As a 
first step towards satisfying this need, it has 
embarked on a substantial study on how to go 
about planning and designing for furniture produc- 
tion on a large scale, but with the maximum use 
of local skills and materials. 

Since it will be some time before the over-all 
results of this study are complete and available, 
it has been decided to publish and distribute these 
evaluations now. It is hoped that they will be of 
particular value to educational planners and ad- 
ministrators at all levels, but especially useful 
to those who are responsible ftar the purchase, 
distribution and maintenance of f chool furniture. 
At^e same time, they should prove of value to 
furniture designers and manufacturers. 

The evaluations have been undertaken by 
F.B. Scriven and Associates, k firm of educa- 
tional facilities planning consultants in London. 
Mr. Scriven is the author of Sports facilities for 
schools V developing countries , No. 8 in the 
Unesco series Educational Studies and Documents. 
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In addition, he has undertaken advisory missions 
for Unesco to Africa, Asia and the Arab States, 
two of which have specifically involved him in 
furniture design. His associates on this study 
have worked on the research and development of 
furniture in Europe. 


The views put forward in this publication are 
those of the authors and are not necessarily an 
expression of Unesco's policies in the area under - 
study. 
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In all, Unesco has been involved in school furni- 
ture projects in some fifteen countries, Project , 
assessments have taken plaoe in the case 6f work 
in Algeria, India, Iran, Sri Lanka and .Tunisia, 
and evaluations of the Sri Lanka and' Tunisian pro- 
jects are contained'ih the present study. For pur- 
poses of comparison^ evaluation of a furniture 
project carried 6ut by the Department of Educa- 
tion and Science in the United^ Kingdom is also 
included. 

At the outset, it should be remarked that the 
three projects under consideration differ widely 
in nature. In the case of the Tunisian project, a » • 
furniture designer recruited by Unesco helped * 
with the design of furniture for three secondary * 
schools, In the Sri Lanka project, the Asian Re- - 
gional Institute for, 'School Building Research 
(ARISBR) identified a problem at national level, 
asked the government if it could find - a solution to 
it, and then hired a furniture design consultant to 
help for a short period. As regards the United ^ 
Kingdom, the Department of Education and Science 
was interested in promoting a more efficient 
relationship between Local ? Education Authorities , 
'and private furniture manufacturers and the pro- 
ject itself was on a much larger, scale than in 
either the case of Tunisia or Sri Lanka. 

As to the purpose of evaluation itself, it can 
be summed up as follows: 

To estimate the effectiveness of Unesco 1 s involve- 
ment in school furniture* design so .far. To 
point out the strengths and weaknesses of this 
involvement, and to make ' suggestions on any 
required changes in Unesco policy^ 

To provide a .basis for the "School Furniture 11 
study that wil> prove of practical use to those 
involved in all aspects of the provision of 
school furniture. * w 

To provide information for furniture design groups 
engaged on projects in countries where condi- > 
tions may be similar to those considered in the, 
evaluations. s 



To form a basis, for any further stages in, or 
development of, the e^valuatecl projects. 

It is worth pointing out that Unescb's involvement 
in" school furniture is a - direct response to re- 
quests from developing countries which have re -v 
cently come to attach "great importance^to the* 
Question, Iii'many developing areas ' tradltjqnal 
schools have no^furniture. In the Koranic Schools 
of the Muslim world, for example-children squat 
on carpets or reed mats.\ Nothing indicates that 
such squatting or sitting cross-legged is firing, 
once one becomes accustomed to the position, or 
that it is bad fdr the posture, or Jjealtji. Children 
often prefer to do things on the floor, even when 
furniture is provided, and one increasingly sees 
children on the floors in progressive Western * 
primary schools. But the educational authorities 
of developing countries insist that schools be equip- 
ped with sit-up furniture, perhaps in an effort to 
break with the forms of the traditional school,' or 
perhaps as part of a general process of Westerni- 
zation. 

There is little doubt that Jin terms of money, 
spent and people involved, t education is far and* 
away the largest industry in developing countries. 

School building accounts for a substantial part 
of this total investment and School furniture re- 
presents about 10»to 20 per cent of the cost of the 
school building. J^i^ a, situation in which con- 
struction has difficulty in keeping pace with enrol- 
ment targets set by £he authorities and in which 
the furniture industry fn turn findk it difficult to 
keep up with school construction. 

As Unesco and informed sources in develop- 
ing countries recognize, a problem of this size 
can only be solved by innovation. Difficulties 
'cannot be done away with simply by importing 
ideas and techniques evolved for developed coun- 
tries. Nor should furniture be viewed simply as 
"pieces of furniture"; it also needs to be thought 
of in a larger context as that essential element 
which fills the space between, the user (teacher/ 



student) and the building. In short, solutions must 
be found to real, and not imagined, problems. 

Unfortunately, Unesco consultants working 
on specific projects as part of furniture develop- 
ment teams in developing countries, do not always 
encounter a climate of opinion that permits pro- 
blems to be analysed from first principles and 
solved logically; in other word s » innovation is 



been run by, and in most cases staffe<lby, nation- 
als of the country concerned. The Unesco consul- 
tant has been there in a support capacity; his 
salary has been only a small part of 'the (total fund- 
ing of the project. Designers have never been 
attached to projects for more than a /short time. 
Yet the projects are universally considered as 
Unesco projects and if they fail, th ey are consi- 



1 



rendered Unfeasible. If th-e final result looks too 
unconventional, the* consultant may be asked 
think again. In particular, there is often pres~- - 
sure to resist any innovation which does not al- 
ready exist in developed countries. 

^n the light °f these requests and problems, 
Unesco attempts to play two practical r61es in re- 
lation to school furniture. 

On the one hand, it recruits consultants who 
are expert in areas where the developing countries 
cannot find specialists of their own. For "the most 
part, the consultants chosen are designers. But 
since many projects have proven weak at the ad- 
ministrative and management levels, there is a 
temptation to send administrators. This is un- 
justified; competent administrators can be found 
in almost all developing countries. However, 
UneSco should satisfy itself that such administra- 
tors have been assigned to projects before a de- 
signer is appointed. If local conditions warrant 
it, of course, a case can be made for sending 
production engineers, or at least designers with 
a strong production bias, since this is a further 
area of weakness. 

It should be remembered that a designer in 
these conditions is a member of a team. His 
function is that of a "resource person": to pro- 
vide information and expertise in his speciality, 
while leaving policy matters to others. He may 
give advice to those who* define policy, but he 
should never assume the r6Ie of leader. 

Unesco's second r61e is to disseminate 
information and ideas for the benefit of policy 
makers in order that the correct climate jof 
opinion may exist for innovation, when innovation 
is necessary. As already stated, these ideas 
should not be in the form of ready-made answers 
or formulae. 

Up until now a weakness in Unesco's involve- 
ment in furniture projects has been th& confusing 
of its two r61es. Resource people have been in- 
volved in unsolicited innovation an,d there has been 
either a failure to convey the .need for innovation, 
or inability to do so in terms that can be under - 
s"tpocM>y policy makers. Field projects tend to 
Contain v more radical changes than education 
, authorities can digest, and propaganda puts too 
much emphasis on ready-made solutions, and not 
enough on a problem-solving approach to 
vinndvaiion. 1 

In all cases where Unesco engages designers 
to work on furniture projects, the projects have 



dered as Unesco failures, Consequently, it 
shou-Ld-be-made- per 
first and foremost appoint£ng">designers in a sup- 
p ort capacity - to fill a gap in a developing coun- 
try's expertise and to train someone in that coun- 
try to fill this gap. 

On the other hand, if conditions permit it, 
there is no reason why a designer should not run 
a project from start to finish, as in the United 
Kingdom example, but at present Unesco does not 
have sufficient funds to allow this. 

In the normal way, however, designers should 
not be involved in running projects. Nor should 
they be brought in at the start of a project. 
Furthermore, all preliminary groundwork and the 
definition of their work should be handled by the 
permanent staff of the project in the country, 
concerned. 

The Arisbr project in Sri Lanka provides an 
example of the latter kind of approach: the design- 
er was in Sri Lanka for only six weeks and the 
preliminary groundwork and administration were 
undertaken by permanent Arisbr staff members. 
As it turned out though, six weeks was rather a 
short period and further visits by the designer^ 
would have been usefu^. 

Once the practical stage has been reached, N j 
Unesco needs to ensure that projects are being , 
run correctly. ^ Specifically, it should see to ij 
that the designer is prepared to start at the cor- 
^rect time. In this connexion, it would be .worth- 
while for the Organisation to work out a standard 
method of approach to planning projects. 

As a means of promoting the training of de- 
signers in developing countries and making the 
hiring of foreign consultants unnecessary, Unesco 
has favoured the "counterpart" - someone assign- 
ed to work with the designer and absorb his^skills 
and expertise. However, it has been very diffi- 
cult to find counterparts and many projects have 
been conducted without them or with inappropriate 
personnel. It has been assumed that a counter- 
part must form part of the permanent staff of the 
Ministry of Education, but it has often been diffi- 
cult to find designers who also want to be full- 
time civil servants. Some flexibility is needed 
here, and projects could feature independent 
designers, or designers attached to manufacturers, 
, as counterparts. 



In addition, teaching should play a much 
larger r61e in those projects - npt only insofar as 
designers are concerned but also in relation to 
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furniture users - teachers/students - and to fur- . 
niture* manufacturers. The consultant should 
seize every opportunity to address design and 
architectual 'Students and speak at meetings and 
seminars. Indeed, this responsibility should be 
made an integral part of his contract. So far as 
material preparation is concerned, designers, 
participating in projects take with them the in- 
formation they have in their heads and, in terms* 
of v documents, what they can carry in a suitcase 
But over and above this, consultants in the fiel 
should be served by an information back-up se,i 
vice at Unesco headquarters. In any ey^nt, 
Unesco sponsored projects that incorporate inno- 
vation or change, however slight - such as a 
change from combined tables and benches to se- 
parate tables and chairs or a lowering of the 
height of school furniture - should budget for time 
and manpower to disseminate these ideas to ad- 
ministrators and users of the furniture. 

Many countries have either prevented school 
furniture imports altogether, or-imposed restric- 
tive tariffs in order to strengthen" their own furni- 
ture industry. ''However, it should be possible to 
import a certain amount of school furniture this 
amount need not exceed five per cent of require- 
ments - so that both users and manufacturers 
have some means of comparing design and quality. 
The importation of furniture should be looked 
upon as a way of importing furniture technology 
and a means of preventing monopolies and cartels, 
Us u ally, the dem and for schpol furniture in a 
developing country' is so high that it is possible 
for manufacturers to sell all furniture produced, 
'whatever the quality. The threat, and the exam- 



pie of^a certain amount of importation, should 
enable quality to be kept up to standard. 

Given the <5omple , xity of the question, it seems 
rigfht that Unesco should have a policy of its own, 
in regard to school fumiiture - a set of guidelines 
that is more than the/sum total of its members 
policy. 

Yet, as mentioned previously, the Organiza- 
tion^ endeavours to promote innovations have 
met with onfy partial success. In this connexion, 
two projects come to mind: a multi-purpose fur- 
niture unit for schools and a Mobile Teaching 
Package. Both projects were imaginative,- in- 
expensive solutions 1 to real life problems. But 
neither was acceptable to the educational authori- 
ties in the two countries concerned. 

To help reduce such difficulties, Unesco 
should have the means of diffusing its ideas and 
policy in order to encourage innovation. Such an^ 
initiative could be aimed at policy makers rather 
than technicians. The following suggestions are 
made to this end: 

The production of well-presented concise reports 
on significant projects, and items of interest in 
developing or developed countries; these 
reports would cover the economic and educa- 
tional aspect of projects, as well as the tech- 
nical aspect. This information could be dif- 
fused in the form of a newsletter. . 

Demonstration projects: the complete or partial 
financing of significant innovative projects, 
such as the multi-purpose furniture unit and 
the Mobile Teaching Package, that member 
countries consider too experimental to Justify 
the investment of precious funds. 
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Broadly speaking, the common procedures in 
school turniture research and'development pro- 
jects may be set out in seven steps: (1) Definition 
of objectives; (2) Collection of preliminary da 
(4) Design; (4) Production of prototypes; (5 : 
Testing;, (6) Large-scale production; (7) Dis- 
tribution and Installation. 



6. Large-scale pr^ jjiction 



Tnputs oTinform atio n and expertise are^ of 



Some form of quality control will be necessary at 
the production stage when it will prove more ef- 
fective than at the moment of distribution. Defects 
are easier to spot and rectify during manufacture . 
than when the furniture a'r r ives at a s chopj. 



^rar se, r^qtiir^ ^t varl trts paint 
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various p oints during this 
_These are summarized 



7. Distribution and installation 



page 0 - whoro thcotupo arc -e nel o 3cd with 
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and the inputs with rectangles. In addition, pro- 



Sers ui furniture are/ often unaware of the ar< 
rangement possibilities' of the furniture with which 



the more detailed analysis which follows. 



1. Definition of objectives 
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What should be done^What is wrong with things 
as they are 9 What >pi*oblems exist in relation to 
furniture? The definition of objectives requires 
contacts with teachers, students, educators, ad- 
ministrators and people in the local community, 
as well as knowledge of the school curriculum 
and what funds are available. 

2* Collection of preliminary data 

Ho\v do children learn in school now; how will 
they learn in the future? What is the physical 
stature of students? This may entail an anthropo- 
metric survey- of the school population. What is 
the structure of the furniture industry, what manu*' 
facturing techniques are used and what materials 
are available for furniture production? * , 



3. Design 
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The design ojf items of furniture, based on the de- 
finition of objectives in ^ ) and u^ng the data col- 
lected in (2), Designers and technt%4ans are re- 
quired at this stage. They may be employees of 
the client authority, designers attached t6a^ 
facturer, or private designers. 

4 . Production of prototypes 

V 

The production of prototypes of the furniture de- 
signed in (3). An input of manufacturing exper- 
ience is required at this stage to judge the con- 
structional feasibility of the prototype furniture. 

5. Testing 

The testing of furniture in learning situations m 
schools; teachers and students will be involved in 
these tests. The testing of furniture under lab- 
oratory conditions to simulate several years of 
use under* classroom conditions. 



may not be clear to them. For example, they may 
not realize that staokable furniture is st&ckable. 
A users' guide may be useful. 

To carry out one part of the process success- 
fully requires some knowledge of all the other 
parts. For example, in stage (7) - Distribution 
and installation - if the furniture has to be trans- 
ported great distances over rough terrain this may 
influence stage (3) - 'Design - and tests in stage 
(5) might be included to s*ee how the furniture 
stands up to buffeting in transit. 

Ideally, all those involved in>a "project - teach- 
ers, educators, administrators, designers, tech- 
nicians and manufacturers^ -'should form a # team 
to carry the\rocess through from start to finish'. 
If this is not possible, then at least one person, 
with a knowledge of all the steps in the process or 
prepared to Jcquire this knowledge, should see 
the job through from beginning to end. In the 
Tunisian project no one was available to 'follow the 
project through to the finish and the project 
suffered. 

Generaf^ projects will suffer if steps are 
left out or onlyygiven token attention. In the Sri 

■Lanka project 'tihere was no quality control during 
manufacture or\when the furniture arrived at the 
schools. In the Tunisian project the testing step 
was left out altogeth^x^ 

Also, too much importance can be given to 
the fit of furniture, resulting in a large range of 
sizes - five in many cases. This is more than 
most educational authorities are al?le to.' handle 
administratively. In! practice, the range is often 

.cut to three or, as in the_case of Sri Lanka, to two. 

Consultants should bear in irtind that indus- 
trial conditions are different in developing coun- 
tries. Although .the quality of management and of 
the work force may be high, various factors make 
industry slow to adapt to change. The second- 
hand machinery market is'small or non-existent 
and if changes in furniture models make a machine, 
redundant, itmay simply have to be abandonee^ 
All but the simplest machines must be importe 
and it is difficult to buy^machines at a dU^ettlc^. 
Import formalities mayra complicated and lengthy. 
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A large amount of materials and components may 1 
have to belmportectf with the process rendered 
more difficult by possible import restrictions and 
interruptions in supply. Moreover, all of these 

'■"^factors make the introduction of change into the 
furniture industry in developing countries an 
extremely difficult undertaking. 

AgaNm, several well thought-out projects have 
fpunderettin the production stage owing to Jack of 

v -skill, poor organization, inadequate materials or 
tools or a combination of these factors. Joint 
projects, ^some-form of co-operation with manu- 
facturers, right from the beginning of a project are 
recommended. Most problems that arise have 
either a design or a production solution; either 
the design cVn be changed to skirt the production 
problem or the production methods can be changed 
to overcome the design problem. In Sri Lanka it 
was found that wood screws rust and split the wood; 
either the screws can*be replaced by nails (nails , 
rust as well but because of their lower surface 
area they do not split the wood) or the screw manu- 
facturers can be persuaded to produce rustless 
screws. 

p A standard method of writing a report on a 

school furniture project is suggested below: 



(1) Two pages summarizing all the information 
detailed in (2) to (6) below, bringing out the 
salient points. • • 

(2) Consultant's terms of reference as defined by* 
Unesco, scope of the project. 

(3) Consultant's work plan (to be" submitted to 
Unesco at tfce start of the project). Schedule 
for the different stages of the project, 3dch 
as : 

anthropometric study y 
establishment of user requirements 
survey of available methods and materials 
design 
' s production i 

quality control,, testing 
administration of supply 
evaluation* . 

methods of communication 

(4) Description of each stage of the "rork as de- 
tailed in (3) above. 

{5) Recommendations f6r future action. 

(6) Diary, brief description of daily events. 

T7T Appendix Containing details of work carried 
out, but which is not strictly necessary to the 
description under (4) above. t 



Case Study of a Project to Produce Standard ■ 
Desks and Chairs for Schools in Sri Lanka 



The Asian Regional Institute for School Building 
Research (ARISBR) was based in Colombo, Sri 
Lanka. In February 1973 its operations ceased. 
Those staff members who were Sri Lanka nation- 
als stayed on at the ARISBR building in Colombo 
to forn> a purely Sri Lanka institute of school 
building research called AG OP A while Unesco 
staff raemoers moved to Bangkok, Thailand, to 
become the Educational Facilities Section of the 
Regional Office for Education in Asia (ROEA). 

The mission of ARISBR was to improve the 
design and reduce the cost of school buildings and 
equipment in the countries of the region. In pur- 
suing tms goal it relied on three main ways of dif- 
fusing its policy and the results of research 
throughout the region: experimental demon- 
stration projects; residential seminars, * and 
publications. * * 

As part of its work, it helped focus attention 
on a school furniture problern encountered through- 
out Asia. The situation in Sri Lanka was, in fact, 
typical of that of many countries in the region. 
Existing desks and chairs were inadequate from an 
anthropometric point of view - they did not fit 
tbe children. Tables and chairs were generally 
too high. They were expensive, and their produc- 
tion required too large a range of costly opera- 
tions. All joints ^P§ce hand-made mortice and 
tenons, pegged without glue. Furthermore, the 
furniture was easily broken and difficult to repair. 



DESIGNING AND ADOPTION 
OF THE PROTOTYPE 

In 1968 Mr. Gammelgaard, a Danish furniture de- 
signer, was invited, to come to Sri Lanka for six 
weeks to design a school desk and chair. Mem- 
bers of ARISBR laid the groundwork for his ar- 
rival by compiling anthropometric data on school 
children (published as ARISBR^ School Building 
Bulletin 15) and assembling "informations on 



furniture construction materials and methods as 
a basis for the design of the furniture. 

As a result of the design exercise, the Sri 
Lanka Ministry of Education ordered 180 chairs 
and desks to be made in different varieties of 
wood and wood products. These were to be pro- 
duced in the factories of the National Plywood 
Corporation and the prototypes were to be Vested 
under classroom conditions. / 

The construction of the prototype furniture 
was simple; all joints were contact joims, glued 
and screwed. All timber was 2 cms thick through- 
out, widths- were either 7.7 cms or 15 cms. The 
chair required only one-and-a-half hours to as- 
semble", whereas the existing chair took five hours. 
The furniture was made in five sizes. 

After a shDrt period of testing under class- 
room conditions, certain minor structural modifi- 
cations were made to the furniture, and the back- 
rest of the chair, which was found to be uncom- 
fortably low,' was raised. However, the furnitur-e 
was generally agreed to be successful and it stood 
dp well under school conditions. It was therefore 
accepted for general use in schools by the Minis- 
try of Education in December 1970. 



PROBLEMS RESULTING FROM LARGE- 
SCALE PRODUCTION 

In August 19J3 when a visi* to Sri Lanka was made 
in connexion with this case- study, a large amount 
of ARISBR furniture had been installed in the 
schools and more was being produced. But the 
change, from prototype production to large-scale 
production had brought to light several problems. 

The timber, used in production is mainly un- 
seasoned rubber wood; it is cheap and easily 
available in Sri Lanka. According to the National 
Plywood Corporation (the principal manufacturer 
, of ARISBR furniture), the Ministry of Education 
is unwilling to pay the price of seasoned timber. 
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Plywood Corpofttion Factory, Colombo ■ uwrnilling and 
furniture production 




In Sri Lanka the air- drying of timber is^juite a 
rapid process and it only takes from six to eight 
weeks to season timber to a satisfactory moisture 

content. But the National Plywood Corporation. 

would add an additional 15 per cent to tfie price of 
furniture if seasoned timber were used. 

On the other hand, unseasoned timber is hard . 
to work, it makes it difficult to achieve a smooth 
finish. Moreover, shrinkage and distortion occur 
after the furniture item has been made. A high 
moisture content makes gluing difficult. Also, 
shrinkage after manufacture may loosen glued 
joints. In addition, the high moisture content 
rapidly rusts nails and screws. 

Related difficulties further complicated mat- 
ters at the production stage. The. glue ^spec^ied 
for the furniture is polyvinyl acetate (PVA) emul- 
sion but the workmen failed to spread the glue 
properly and a number of joints failed when the ' 
unseasoned timber shrank. Worse still, the raw 
materials for PVA glue are imported and during 
production there was a break in supply when the 
glue was unobtainable. A full fifty per cent of all 
furniture seen, either *in the schools or stocked 
after manufacture, had been made without j*lue. 
Furthermore, polyvinyl acetate (PVA) glue is not 
ideal for furniture, and under certain conditions 
certain types of PVA glue may produce unsatis*- 



factory joints. In the United Kingdom, for exam- 
ple, the use of PVA glue has been banned for fur- 
niture in all central government contracts. - 

Again, workmen tended to treat screws as 
large nails, hammering them into place. The fac- 
tories possessed no 'hand drills for making pilot 
holes, 1ior were there any power screwdrivers. 
• A combination of lack of glue and hammered 

'screws was quite disastrous. The result was thai 
{here was as much broken ARISBR furniture in the 

•schools, there had been broken traditional 

fur'niturey^reviously. 

The prototype furniture was produced in five 
sizes, corresponding to five age ranges: B - 6 to 
9; C-9tol2; D- 11 to 14; B% 13 to 16; F - 
16 to adult. 

But the Ministry of Education decided that it* 
w.ould be too complicated administrafively to pro- 
duce furniture in five sizes and the furniture was 
ffroduced in two sizes only: size "B for primary 
schools and size E for secondary schools. In this 
connexion, it is perhaps worth noting that existing 
furniture is also produced in two sizes. Be that 
as it may, the Ministry of Education has ^lready 
received several complaints from both secondary 
and primary schools that the furniture is too low. 

The minimum size of classroom in primary 
schools in Sri Lanka is 6. 10 x 6.10, m (20* x 20'); 
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in secondary -schools it is about 6.10 m x 8. 23 m 
(20 f x 27*). A large number of schools possess 
these minimum sized classrooms. The top of the 
old d*sk$ used in secondary schools measures 5G 
cm x 46 cm (22" x 18"), whereas the ARlfeBR 
desks for secondary schools measure 69 cm x 55 
cm (27 1/2" x 3{£3/4 M h Previously, primary 
schools used tables for two, measuring 102 cm 
x 36 cm (40" x 14"), although in practice many 
primary schools were equipped with secondary 
school desks. The new ARISBR desks for prim- 
ary schools measure 55 cm x 48 cm (21 3/4"x 
18 1/2"). 

As can be seen from the- sketcn (page 1 5) de- 
picting a secondary school classroom equipped 
with both the old and the ARISBR furniture, it is 
extremely difficulT-io-put 42 ARISBR desks in a 
classroom measuring 6.10 m x 8.23 m(20 f x27 f ). 
Occasionally, as many as 45 children have to be 
accommodated. Clearly, the desks are no longer 
functioning as individual units ahd less formal 
classroom arrangements are almost totally ruled 
out! 

Open-plan primary schools in country areas 
have an^advantage in this respect. They consist 
of long undivided single storey buildings and are 
usually large enough to contain three or four 
classrooms - ! Such buildings allow a certain 
amount of flexibility in the arrangement of furni- 
ture. Using the ARISBR free-standing classroom 
divider, it is possible to arrange tables and chairs 
so that available space is used to best advantage. 



TH^ CHAIR ^ 

This is a robust article based on a common fold- 
ing chair" prototype. In fact, the chair designed 
by Mr. Gammelgaard, along similar lines, for 
/ the Regional Educational Building Institute for 
Africa (REBIA) was also a folding chair. W 

The ARISBR chair has been modified since 
its initial design in 1968. Originally, it featured 
s a backrest at a height of 23 cm, but the present 
' chair's backrests 32 cm high. iThe backrest of 
tHe first chair wasc£signed to support the lumbar 
vertebrae at the small of the back since research 
indicated the need to support this part of the spine 
. in the interests of comfort. How/ever, total com- 
fort is lacking unless this support is curved or 
padded to accommodate a large part of the torso. 
Also where the backrest .is a straight bar, it 
needs to be higher at the level of the thoracic 
vertebrae. Given that the spine is deeper in the 
back at this point, the weight of the body will be 
supported on the fleshy parts of the back instead 
of on the spine itself, as in the case of support at 
the level of the lumbar vertebrae.^ 

The chair is designed so that it. is difficult to 
rock backwards and forwards. A pryoblerm with 



the old* chairs was that the joint between the back 
legs and the seat failed frequently. The ARISBR 4 
chair is extremely strong front to back, parallel 
with the triangles. The top joint is particularly 
strong - the area of contact is more than 70 sq cm 
with four screws. However, the joints at right 
angles to the triangles are less strong - contact 
only oyer 15 cm with two screws an$l these are 
the joints that fail most often. The phonograph on 
page 17 shows an Indian.pre-independence period 
school chair. It is triangulated in both directions; 
this could be an expensive solution. But it may 
be useful to turn the triangular members of the 
Gammelgaard chair through 90 degrees so that the 
traverse members can be fixed to the flat, instead 
of the edge of the triangle members, thereby in- 
creasing the contact Surface of the joints to 56 sq 
cm and permitting four screws instead of two. The 
joint t the apex of the triangle would be weakened, 
but this is a relatively unimportant joint, and can 
be reduced to a simple pin joint, as in the folding 
version of this chair. 

Another joint that fails frequently is the joint 
between the traverse members and the seat. This 
is because the screws fixing the seat have been 
driven in at right angles to the seat, <,and n ot at 
right angles to the traverse members, as shown 
on the drawings (see sketch page 18). 



THE DESK 

Like the chair, the desk is triangulated in one di- 
rection only, but since the traverse section at the 
top of the desk is much deeper and is screwed 
through to three, thicknesses of timber at each end, 
the desk is stronger than the chair. The only 
structural failure seen on the desk, and this was 
rare, was a failure of the cantilever supporting 
the desk top, at the joint witn the apex of the tri- 
angle. The City Timber Company, a private 
firm in Colombo, has been manufacturing the 
ARISBR desk with an extra member going from 
the end of the cantilever to the base of the triangle 
(see photograph on page 19). This makes for a 
sturdier desk. A lixed version of the folding 
'scissors' type desk designed for REBIA by Mr. 
Gammelgaard would be more elegant than the City 
Timber Company desk and sturdier than the actual 
ARISBR desk. 

The main criticism brought against the desk 
in Sri Lanka is that it is too low. The B type desk, 
height 43 cm, is used for all primary school class- 
rooms and the E type desk, height 61 cm, for all 



1. See the photograph on page 17 and the relevant 
description in the REBIA publication " Class- 
room furniture for Sudan Schools' 1 . 
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secondary schpol classrooms. It is recorrynended 
that the B type desk be used for all classrooms in 
secondary schools. Fitting trials carried out in 
actual (wassrooms should be conducted to verify 
that this choice of sizes works in practice. 

The desk is also criticized for taking up too 
much classroom space. The book slot at the front 
of the desk adds an extra 10 cm to every desk top. 
The provision of locker storage for books else- 
where in the schools would make this slot 
unnecessary.- <? 

Because of school, criticism of the ARISBR 
j;ange of furniture, AuOPA was asked to redesign 
the desks, making the top both smaller (so that 
more desks could be fitted into classrooms) and 
higher (to meet complaints that the existing top 
was too low). AGOPA was engaged in this work 
during the case- study visit. 



OVERVIEW 

The 'development of this project is summarize 
the diagram above. The process followed the 
pattern outlined in the summary of the steps typi- 
cal of any school furniture research and develop* 
ment project (see page 9) but with certain differ- 
ences. 

The Ministry of Education in Sri Lanka be- 
came involved t in the project rather late in the. 
day - ^fter th* design stage, and after the produc- 
tion of the/first prototypes. Up to this time 
ARISBRJ*aa had few contacts with t^e Ministry of 
Edjjpflrfion. The designer was unable to make 
itnlifications to his^ designs after testing under 
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classroom conditions, because lie was in Sri Lanka 
for only six weeks. However, modifications were 
made by other ARISBR staff members. There 
was no means of controlling the quality of the 
large- scale production of furniture, nor was there 
(any quality control when the furniture arrived at 
/the schools. Since the project dealt only with 
\ tables and chairs, it was not considered necessary 
to issue a users' guide. ARISBR has issued user . 
guides with its science furniture and, since AGOPA 
took over in Colombo, semi nars have been held to 
explain the use <sf the new science\ furniture. 

The project was always considered as a re- 
gional undertaking, although the furniture was 
developed specifically for Sri Lanka. In practice, 
the project came to the notice of the administra- 
tors responsible for ttie supply of school furniture 
in many countries of theregion because of the pub- 
lication of details of the furniture as ARISBR 
School Building Digests 6 ^bf?5d 7, seminars 
organized at ARISBR headquarters in Colombo, 
and the travel of ARISBR staff members. 

Afghanistan, Bangladesh, India and Indonesia 
have all produced furniture based on these ARISBR 
designs* Indonesia has produced 750, 000 units. 
In each case the original ARISBR designs have 
een modified in a manner appropriate to the 
individual countries involved. 

Overcrowded classrooms and a high furniture 
breakage rate, even for ARISBR desks ^and chairs, 
mean that there is a continual shortage of class- 
room* xurniture in Sri Lanka. 

Bearing in mind the special problems of the 
country, it is thought that a solution along the 
lines of the Multi-purpose Furniture Unit develop- 
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ed for Nepalese schools (see School Building Di- 
gest N*6. 10 "A Simple Multi-purpose Furniture 
Unit 11 ) would be more appropriate for primary 
schools than the present tables and chairs. While 
* it is recognized that the multi-purpose unit does 
not have the same prestige as tables and chairs, 
it doejs seem preferable to tjiem for the following 
reasons: 

Straightforward construction using the techniques 
of the packing case industry. 

Lack of a backrest, permitting easy construction 
(backrests are not considered indispensable 
since primary school classes are held for only 
four hours a day); 

Used as a bench with tables, it can be turned to 
give two seat heights, thus eliminating the need 
for two separate items ox furniture. This is 
also an advantage when benches have to fit in 
with existing tables higher than the standard 
table. 

Three,.children can sit «at one bench when class- 
k rooms are crowded. 

Two units can be used as a table if there is a 
shortage of tables. 

Benches can be used as squatting tables where 
there is severe furniture shortage. 

It can be used easily for informal arrangement of 
the classroom. It is not a bulky item and can 
be easily stacked. The degree of multi-purpose 
use to which furniture can be put in practice is 
illustrated, for instance, by the photograph on 
page 19 showing a desk used as a stool. 

As a response to the need for tables and chairs, 
the ARISBR designs solved a certain number of 
problems, but not all. In general, the remaining 
* problems may be solved in two ways: 

by accepting the sh6rtcomings of the Sri Lanka 
furniture factories and designing furniture 
which takes these shortcomings into account., 
For example, glue could be dispensed with and 
nails used instead of screws* 

or. by seeing to it that designs are drawn up -in 
clos§ collaboration with the factories so that 
manufacture**, undertake to correct production 
faults. For instance, the Sri Lanka screw 
factory might be prevailed upon to produce 
rust-prpofed screws and nails and to provide 
electric drills to make pilot holes in order to 
remove the temptation- of hammering home' 
Scrfchvs. Seasoned timber might b§ used. 

Much importance was given by ARISBR to the 
'good fit' of school furniture - have the right size 



of table or chair in relation to the height of the 
student, The result was an ARISftt range of' five 
sizes, covering the age range of six years to 
adult. This was a greater number of sizes than 
the Sri Lanka authorities were able to deal with 
administratively. It is thought that for practical 
purposes, emphasis should be given to 'margins 
of tolerance' - tolerable or permissible 'misfit 1 
in furniture. 

Margins of tolerance vary with the type of 
furniture and vary each side of the fit position. 
For chairs, the margin of tolerance under fit is 
greater than that above fit; that is, one ,is more 
comfortable sitting on a chair tjiat is low, rather 
than on a chair that is high. The acceptable mar- 
gin of tolerance then gives the incremental differ- 
ence between furniture sizes; this would result 
in a range of less than five sizes. If a chair is 
to be used for a wide age-range, it might be use- 
ful to introduce a footrest for the use of younger 
children. 

It is recommended that a study be made of 
distribution of stature sizes and that fitting trials 
be carried out in actual classrooms to establish 
a satisfactory selection of a reduced range of 
furniture sizes, 

A reduced range of sizes would be easier 
administratively: 

for manufacturing, ordering, and supply purposes; 

for organization within the school. It is not al- 
ways easy to limit an age-group to the rooms 
filled with age-group's furniture. Many prim- 
ary schools are organized with two shifts. Sec- 
ondary schools have subject bases, not class 
bases - children move from subject-room to 
subject-room. 

It must be remembered that in a school situation: 

Classes are not selected in accordance with the 
height of the children, but on the basis of 
s levels of ability - there are often considerable 
differences of height between children in a 
class. 

With a rising standard of living, and with better 
nutrition, the average height of students in 
Sri Lanka may well rise. In this context the 
example of Japan is worth quoting: between 
1900 and 1971 the average height of 13 year- 
old boys rose by 14.4 cm, and that of 12 year- 
pld girls by 15.5 cm. 

New furniture often has to be made to fit in with 
old furniture. Chairs wear out quicker than 
tables; an old table with new chairs is a fre- 
quent occurrence. This should be borne in 
mind when establishing margins of tolerance. - 



Case Study of a Project to Equip 
Three Secondary Schools in Tuni^ty 



This project was part of a Swedish financed 
Unesco ,J Funds in Trust" project for the con- 
struction of three girls' .secondary schools in 
Tunisia (the schools have since become mixed - 
boys' and girls' schools). The schodls are at 
B6ja, Nabeul and Sfax. Furniture was not origin- 
ally part of the project, but half-way through its 
implementation it was decided that the schools, 
whose designs implied innovative education, should 
be /equipped with furniture that would help make 
ini/ovation a reality. 

There has been no change in Tunisian school 
furniture since independence in 1956. Existing 
furniture is identical to pre-1956 French models* 
All classrooms, primary as well as secondary, < 
are equipped with desks for two with a bench for 
two attached* In order to produce designs for the 
production of modern furniture in Tunisia, the 
Tunisian government made a request for technical 
assistance to Unesco. 

In.March 1969, Unesco appointed an architect 
and furniture designer to work for the Tunisian 
Ministry of Education in the Buildings Division, 
under the guidance of the Director of the Division. 



DESIGNING AND MANUFACTURING 
OF THE FURNITURE 

*The desi'gner^s terms of reference (see Appendix I) 
were to design and supervise the manufacture of 
ftirntture for the ttyree schools at B6ja, Nabeul and 
Sfax. It was understood, although this was not 
stated in the designer 1 s contract, that this furni- 
ture would be deaigned in such a way that it could 
eventually be adopted nationwide in all the sec- 
ondary schools in Tunisia. 

It was also specified in the terms of reference 
vthat the designer should concern himself wUh all 
the furniture required in a secondary school, but 
in three months it was clearly impossible to do 
justice to every aspect of the question. 



The following is a list of equipment jomitted 
from the study; laboratory benches, amphitheatre 
furniture, gymnasium equipment; chalkboards, 
notieeboards; storage units, for maps and charts; 
dormitory storage; and kitchen equipment. 

Contacts with the eventual users of the furni- 
ture were not encouraged by the Tunisian authori- 
ties. However, the designer criticized existing 
furniture and suggested improvements, and these 
improvements are incorporated in the design of 
the new furniture. 

The definition o^user requirements is usual- 
ly a lengthy process; it entails the analysis of the 
s teaching nvethedB employed, both in theory, and 
in the reality of the classroom; it requires lengthy 
N interviews and meetings with all those concerned 
with schools, it requires visits and the observa- 
tion of schools in action. Furniture can then be 
designed which helps promote these methods and 
ideas, and at the same time takes into account 
possible changes in education itself* 

The designer made a preliminary visit to 
Tunisia, of two weeks, at the end of April 1 969, a 
visit of one week in mid- June, and a. visit of one 
week in mid-July. Between these dates design 
work was carried on in the designer's office in 
Athens. J+\ , 

Design xlratfings were matte which were used 
to produce a limited range of prototypes - one or 
$wo of each item - at the factory of a supplier in 
Jemjouba. The designer made a further visit of 
>one week to Tunisia, in February 1971, for the 
evaluation of the prototype furniture". The furni- 
ture was then put out to tender in accordance with 
Tunisian Government tender regulations. Tenders 
, were let on 8 April 1971. 

The finings of the designer in respect of 
existing school furniture can be summarized as 
follows: 

the dimensions of the furniture are incorrect 
since they do not permit children to adopt a 
proper posture; 



the tables are heavy. It is difficult to change the 
r _ position cf furniture, to move it about, to allow 

different grouping of tables; 
the fixing of the wooden tops to the metal legs of 

the tables is not strong enough. The table tops 

often come loose; 
the table surfaces are not hard enough, 
modern materials such as plastics and chipboards 

have not been used. 

These criticisms refer to the desks for two with 
benches attached. 

The research into materials only applies' to 
the availability of wood products and steel tubing. * 
It does not deal with the many less basic products 
used in furniture production such as plastic inserts, 
hardware.of all sorts, paint, screws, fixings, etc. 

Two factories were visited - Gozlan and Le 
Maghreb. Notes were made on the type of machine 
tools and equipment available and on the quality of 
the workmanship. Unfortunately, only a small . 
amount of the final furniture order went to these » 
two factories. The factories tha^ won the major 
part of„4he order were hopelessly under-equipped, 
* posae^S6d an inadequate number of technicians j. 
and' were unable "to produce the furniture as de- 
signed. As stated in the designer's final report, 
the statistical base for the anthropometric study 
^vas not large enough and gave only an "incomplete 
appreciation" of the situation* This is less impor- - 
tant"thah it seems, however, because three differ- 
ent sizes of tables and chairs were produced and 
it should.prove possible to determine the 'Sd&e of 
furniture appropriate to each age-group by holding 
fitting trials^ in the schools* * 

t- . 

•.THE CHAIR . . - 

, The chair, as manufactured, will not stack, al- 
4 though it was designed stack. The design re- 
quires that the tube be held at an angle to -the bed 
Qf the pipe-bender so as to obtain the configura- 
tion ifeeded for the chair* to stack.. This is diffi- 
cult* - not impossible - to achieve using the simple 
pipe -bending machinery found in Tunis' ia» ^[Certain- 
ly, the manufacturer who won^the contract had not * 
understood the design* .But,' without changing the 
i basic conception of the chair, the design cpuld be 
Simplified so that all bending is- done parallel to 
the b e/6 r ~5Tyth e ^na chi ne . 

*> An -England chairs of, this model feature direct 
butt- welds rathe*, than tangential welding jDf the' 
kin O wft Wo ured in tne Tunisian project* 

Butt weldirig requires an extra welcL Also, 
the ends oj the'- tube ^must' be ground to fit the tube' 
to which it is welded. Although more operations 
are required, the result is stronger. This is 
particularly desirable in Tunisia since, in gen- 
eral, joints are brazed rather than welded. Bra-- 
zing uses lower temperatures and distorfs the 




tubes less during manufacture but, to be effective, 
the surfaces to be joined must be clean. Already, 
several brazed joints in the experimental chairs 
have failed. 

As the design shows, the chair is supposed to 
be made of a single length of tube. But the manu- 
facturer found it impossible to realize this con- 
cept using the pipe-benders that he possessed. He 
therefore introduced an additional joint in the mid- 
dle of the back rail of the chair. A sleeve of a 
smaller diameter is provided forand the two tubes 
to be jointed are then butted tqgmher and welded. 
This makes a strong joint, but it is a further 
operation not foreseen in the original design.. 

Generally, the chair seems weak. The ply- 
wood seat is supported on two sides only. If too~ 
much weight is puf on the seat - if someone stands- 
on it - it will break. 

The front edge of the seat is not curved. Yet 
curved front edges are recommended in most 
standard specifications for chairs. A seat without 
a curve on the leading edge tends to be uncomfort- 
able for someone sitting with legs tucked under 
the chair. -The seat is macie of two sheets of 3 mm 
plywood glued together .fln a hand press. Since, 
under present conditions, it is not possible to 
produce seats curved in bgjo directions, it would 
have been better to hav3$n$#3eat curve from back 
to front instead of sidew^jfc, so as to have the 
curve on the front of the ch^r^/- 

None of the experimeijtalfcha'irs are fitted with 
the* plastic inserts shown in the drawings. The 
manufacturer claims that thes*e are unobtainable* 
^ in Tunisia and that the small scale of the order 
would not justify having them purposely made. 
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(a) tangential 
welding 



(£) butt welding 
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Stucfectts' 6mk «nd chair* 




me 



Even if inserts were fitted, it is doubtful 
whether they would stay in place given that they 
are only secured by friction against the wall of the 
tube which would not' be more than 1.5 mm thick. 
Generally speaking, inserts sleeved into the open 
ends of the tubes are much more effective since 
they are kept in place byfriction on a much grea- 
ter area of tube. 

The plywood seat and backrest are fixed to the 
tubular frame by nuts and bolts, ^through to lugs 
welded to the tube, in the case of the seat, a/fd 
threaded directly through the tube, in the case of 
the backrest. The end of the bolt fs then hammer- 
ed down over the nut to prevent its 'removal. This 
is an excellent method of fixing, but it is expen- 
sive. Alternative methods of fixing should be 
found. 

r 

THE 5ESJC 
* 

The desTc is not designed to stack. Althoughit can 
be argued that this is not. indispensable in a class- 
room situation, it could help reduce the cost of 
transport to the school. 

' The desks are sriown/in the drawings with the 
table tops made "of chipboard and the styelf assem- 
bly made of blockboard.\J>e tables, as manufac- 
tured, are made entirely of chipboard. This, and 
the large amount of steel used makes- for a heavy 
table that is difficult to move from place to place 
in order to permit the kind of classroom arrange- 
nvents required in modern teaching. 

Although it is not so indicated on the drawings, 
desks are provided with plastic pads screwed 
to the tube. These pads are ill-conceived since 
the screw is in contact with the floor? not the pad, 
and' much noise results. 

Also, the fodtrest^seems a rather complica- 
ted solution to the cold floor problem. It is made 
6 £1 wo~2 a mm* diaxn et er~f ube s cov e~r ed by~a^p~lank— 
of kiln-dried, beech. This adds unnecessary weight 
to, the desk. 

The desk, along with its two chairs, is de- 
signed to replace the table-bench combination 
k costing about 11, 500 D, ifow in use in secondary 
schoo>£. The two chairs of the experimental pro- 
- '/ost 3,000 D each, the table 12,600 a total 
of IB, 600 D (it should be remembered, however, 
that these prices are probafcly/Sfamrt \0 per cent 
higher than the price o£jul>i>roducfitfU^^ 
* t lt se£ms desirable'to reduce, the price of thTttesk^ 
''closer to the levej ^f the 'Table Simple^, of the 
experimental project {see drawing 13, page 36 ), ^ 
priced at 9, 500 1$. .This would give an c*er-all \~ 
cost of 15, 500 D fori both the desk and its ^two 
chairs* . * 1 • 

Lastly^ the^joint, at the pivot of the scissors. 
on theT sk's legs, ^and shown as bolted on the 
drawings, in fact been welded. 



& REFECTORY TABLE 



This table has been designed so as to eliminate 
legs at the table corners because these may be 
considered awkward or unaesthetic. It uses 4. 50 
m more tube than a table with legs at the corners 
and* even then the long sides of the chipboard top 
require bracing by two members of 30 x 30 mm 
kiln-dried beech. 



(a) stacking 





50 m more tube 



'The t c v *^ is designed to knock dbwn for stacking 
to facilitate its transport and normal use. But 
the system is too complicated for everyday nee^ 
requring the use of a spanner. Moreover, ha^irfg 
__lke„to^made_as^a^_eparate,part adds considerably 
to the over -all weight. In addition, the support 
members to the table-top need to be doubled. It 
is worth observing that a Hable with legs at the 
corners could also be made to stack. 

The laiminated plastic table tops have been 
made in three sections. Laminated sheet impor- 
ted into Tunisia measures 2$0 x 125 cm. It w^as 
only possible to cut one table top per sheet. The 
'—manufacturer therefore took the decision to make 
the top in three sections. : ^ 

188 112. 
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THE BED 

Even when used in the double bunk position, the, 
bed is extremely solid aod stable. The beds can 
either be usecL^singly, Or two can be stacked to 
form a double bunk, but sThce~£He head-board is 
higher than the" foot-board, the top bed must be 
inverted in prder that the two beds fit together. 




HEAD 
80AR0 



This method has two disadvantages: 

the spring frame of the top bed -must be turned, 
that is, it must be left face uppermost when the 
bed is inverted. It must therefore be separate 

s from the rest of the bed - an added complica- 
tion, which also tends to make the bed heavier. 

the top bed's head-board is below the feet of its 
occupant who has no board at his head (see 
sketch). 

Although ttje bed is solid arjd stable, its price, 
compared- with existing double beds, re high - 
25,380 D compared to 16„500 D. Alteo, the 
beds inspected had not been fitted wiah the 
plastic inserts shown on the drawings. \ The 
mattresses are of polyurethane foam. 



LIBRARY SHELVES 

or a country like Tunisia with few timber he- 
lources, the library shelves use too rndch wood. 

Again, the shelves have been made of chip- 
board instead of blockboard, as was called for on 

drawing. They have a pnanounced sag under 
t he\ we ight of-the books. 




TABLE] STOOLS 



The stoJ 
a price 
school stc 
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expensive: 6, 600 D compared with 
000 D for the existing fixed-height 
This is due to the large amount of 



imported,, kiln-dried beech used (the seat is'sb mm 
thick) and to the expensive swivel" mechanism - 
which, because of import restrictions, is hand- 
made in Tunisia. There is, no clear r„eason why 
the seat of the $tao} should be so ,1Jiick'. ' 4 

k The swivel mechanism is of poor quality and 
there is too much play in the thread of the screw 
with the result that the seat wobbles when it is ex- 
, tended. The amount of wobble increases with the 
extension of the seat. 

The stool is designed to be used with the 
drawing table/ which is- itself made in such a .way 
that the drawing board can be placed at one level 
for industrial drawing and at another level for art 
drawings requiring a stool of adjustable height. '• 
But there seems to be no real justification for two 
levels. 

No provision has been made for "caps or in- 
serts to the stool legs. The steel rods are direct- 
ly in contact with the concrete floors and this 
produces noise.* 



SIMPLE TABLE 

This table could be made to stack by a slight ad- 
justment, to its carcase, Jhus increasing its use- 
fulness and allowing it to be transported more 
easily. 

Th-e frame which supports the chipboard 
table-top runs round three sides of the table only. 
The chipboard on the fourth side is unsupported 
and has bowed. When using chipboard it is impor- 
tant to provide all-round support, particularly 
when the table top alone is faced with plastic lami- 
nate, without a counter balancing sheet on the 
underside (see page 38). 



DRAWING TABLE 

The existing school drawing-table is adequate and 
the experimental table constitutes no improvement 
on it. • 

The" experimental table has two set positions, 
one for technical drawing and one for art drawing 
whereas the existing table has variable positions 
to suit individual taste.. With the experimental 
model the student must change from one side of 
the tabfrerto the other or turn the table in order to 
change from technical to art drawing (see the 
sketch at the^ottom of drawing 16, page 37)." 
Furthermore, the height of the stoql must be 
changed: this is the reason for the adjustable - 
height stool - an expensive complication. A point 
iri v favour of the existing table is that it avoids 
tangential welding situations. Again, all four feet 
of the existing table take plastic-insert buffers. 
Two of the feet of the experimental table are left 
without them. 
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Adjustable stools 



TEACHER'S TABLE 
No comments. 



HEADTEACHER'S TAB£,E 

This is a beautiful piece of furniture but if uses a 
great deal of wood and is expensive - 54, 300 D. 

Having the drawers on castors,' as a separate 
unit is a good idea. Unfortunately, the drawers 
t do not have the manoeuvrability that one would ex- 
pect; they are restrained, to a large extent by the ^ 
footrest and the traverse members and would be 
more manoeuvrable under a table .without low 
level cross braces. 

TYPIST'S TABLE 

The table is designed to have only two welds; in 
fact, the model inspected had four. ' 

The table has been made without plastic in- 
serts for the feet and this will result in noise. 



•OVERVIEW 

The consultant visited Tunisia in February 1971 
to exarriine the prototypes made by the supplier at 
Jendouba. This supplier won only a small par} of 
the final contract, yet the items produced by other 
manufacturers were not up to the high standards 
evident in the case of his prototypes. 

The furniture itself was not tested under 



classroom conditions before production began, 
nor was classroom use simulated under factory 
conditions. Certain defects have since been re- 
vealed by classroom use which d^d not come to 
light by simply examining the first prototypes. 
The testing stage was omitted in order to have the 
three schools equipped and ready for the start of 
classes in September 1972. 

In general, the furniture was badly made. 
Welding was poorly executed, especially butt welds. 
Painting was inadequate; quite a number of items 
already show signs of rust. The bending does not 
conform to the drawing and because of this, the 
chairs will not stack. Major manufacturing de- 
fects are outlined in observations on the design of 
furniture.* (See Appendix). All the furniture, ex- 
cept that produced by the supplier at Jendouba, 
was of inconsistent quality. There was no quality 
control during manufacture, nor on arrival at. the 
schools. 

Little time was available to 'communicate 1 to 
the users of the furniture the reasons for the 
changes in design and their relation to education. 
No user meetings were held. After the furniture 
had been in use for a year, a furniture evaluation 
form (see Appendix II) was sent to the teachers at 
the three schools in question. These were filled 
in by teachers and sent back to the Ministry. This 
was the first chance the teachers had had to ex- 
press their views on the furniture. The completed 
evaluation forms were predictably negative. 

The project was not successful in producing 
technically sound furniture, in introducing the idea 
that improved furniture co^ld lead to better educa- 
tional results, or in convincing administrators and 
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teachers of the need for change in this field, at a 
national level. Its development is summarized in 
the diagram above. The process followed the 
pattern outlined in the introduction to the evalua- 
tions but with certain differences. J 

The objectives of the project were defined 
without consultation with school directors, teachers 
or .school children. The Tunisian authorities were 
never entirely convinced that innovation was neces- 
sary in the field of school furniture. Perhaps be- 
cause of this, no systematic study of user require- 
ments was authorized. User requirements were 
not stated in any of the project documents. In con- 
sequence, the design of the furniture' suffered, 
since its function was never clearly defined. 

^ ^Be^c^ause of the, need to have the three scrtools 
equipped for the start of classes in September 1 972, 
the prototypes were not put to the test under class- 
room conditions. It could be claimed that the 
equipment of the three schools constituted a test 
sample, but the sample was too large. Equipping 
three entire schools, intended for 1,500 students, 
with furniture which may, or may not, fulfil its 
educational brief or stand up under classroom con- 
„ ditions, is a wasteful way of testing f'urnituw*. 
Testing should have been done on a much smaller 
sample of furniture - not more than 30 to 40 exam- 
ples of each item. 

There was no quality control of the final arti- 



cle. The furniture delivered to the three schools 
was of variable quality. This was due to two ad- 
' ministrative failings: 

lack of quality control a! the factory; , 
lack of a recognized procedure for the reception of 
furniture at the schools. , 

These failings will be remedied in the future by 
the Ministry of Education who are hirinf two tech- 
nicians - one an expert in ^ood, the other in me- 
tal. These two men will travel to schools to check 
the quality of tHe* furniture when it arrives. 

Another problem was mat the furniture design- 
er, designated by Unesco, was given very little 
time - only three months - in which to complete 
the work. Because of this, tfie study was a limit- 
ed one. Noticeboards,', pinboards, chalkboards 
and the means to display charts - important items 
in the equipment of a school - did no^ form part of 
the study. Equipment for the amphitheatres and 
gymnasiums was also leftouts,ide the study. 

Furthermore many of the^items' of furniture 
did nonconform to the original specifications and 
drawings. The furniture was put out to competi- 
tive tender but the firms that won the contracts 
were small and badly equipped, with fe^ trained 
technicians - they were not the ffrms that made 
the original prototype furniture ddring the design 
stage. 
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Case Study of a Project to Produce a Rangfc>pf Furniture 
for Educational Establishments in the United Kingdom 




The, Secretary of State for Education and Science 
and the Secretary of State for Wales include in 
their responsibilities the setting of minimum 
standards of educational provision, the determin- 
ing of the rate, nature and cost of educational 
building, and thetraining and supply of teachers. 
Central Government does not run any schools or 
colleges or appoint teachers, or prescribe text- 
books or curricula. Thus, the responsibility of 
providing educational service belongs to the over 
one hundred Local Educational Authorities in 
England and Wales. 

It was thought that if several Local Education 
Authorities combined for the purpose of school- 
buildmg, they would stand to benefit from the eco- 
nomic advantages offered by bulk buying and de- 
sign standardization. As a step toward this goal 
the Department of Education and Science en- 
couraged the grouping of a number of LEAs in 
consortia. The first of these consortia was the 
Consortium of Local Authorities Special Pro- 
gramme (CLASP) which brings together over 30 
LEA's and has its own industrialized building 
system. A feature of the consortia is the close 
collaboration with manufacturers to produce stan- 
dardized building components - windows, doors^ 
roof decks etc. These components are designed 
to exploit the manufacturers' production technique 
to the utmost, in order to improve performance 
and reduce cost. 

As a general rule, the consortia's architects 
make drawings and specifications for building , 
components. Contracts are then opened tp com- 
petitive tender, component by components The 
total number* of items to be t produced is knjwn in 
advance, based on the building programmes of the 
LEA's grouped in the consortia and this :*esults 
in economies of scale. The contract is usually 
awarded to the manufacturer placing the lDwest 
-tlhder. After the award of the contract, tie de- 
sign of the components is further refined by the 
architect in collaboration witn the manufacturer, 



usually resulting m further cost saving and pro- 
duction efficiency. When the architects attached 
to the LEAs which form the consortia design in- 
dividual buildings, they use the consortia's kit of 
pre -designed parts, ^ thereby effecting a consider- 
able saving oi design time. But even more im- 
portant, encouragement of school building consor- 
tia by the DES has actually resulted in better 
designed buildings produced more quickly. 

Prior to^ihe forming of school building con- 
sortia, fui'^rture was ordered by the LEAs in- 
dividual!^ 'from manufacturers 1 catalogues. In 
other wcf^fs, the manufacturers alone were res- 
ponsible.,*^ design. The Inner London Education 
Authority, with its extensive building programme, 
was one^cjfthe few authorities to have its own de- 
sign department. As 4 it happened, manufacturers 1 
designs' were not always what was required by the 
* LEAs. Tfce LEAs, buying at the lowest price, 
' were often forced to buy furniture items for a 
single school from a whole range of different 
manufacturers, leading to an unco-ordinated as- 
sembly of furniture of differing design, material „ 
and colour. At about the time the building con- < 
sortia were set up, in the late fifties and early 
sixties, the manufacturers 1 ranges of furniture 
were becoming obsolete. Educationists were find- 
ing that the development of freer, more informal 
teaching methods was inhibited by existing furni- 
ture. Desks could not be grouped together be- 
cause of sloping tops, penrails and lids and .a 
simpler, more versatile solution to classroom 
furniture was required. Furthermore, research 
in anthropometry suggested that the sizes and 
heights of existing manufacturers* furniture were 
incorrect. - „ . 

Given this situation, and myidfuj of the new 
concept 6i collaboration through consortia, the 
DES decided to encourage the LEAs to draw up 
their own designs. The first school furniture 
consortium was the Counties Furniture Group 
(CFG), founded in 1962. It was hoped that, 



er|c 



43 



43 



grouped into fqrniture consortia, LEAs would en- 
joy similar advantages to 0*e school building con- 
sortia. That is: 

- * 

prices could be reduced by bulk ordering * 

the LEAs could ge,t exactly the kind of furniture 
they required in terms jof general design and 
, anthropometric standards * * 

the Consortia cduld ensure the co-ordination of 
the design, materials.and colour for an entire, 
range of furniture 

through advance ordering for* bulk purchase, the"* 
manufacturer could achieve economies by anti- 
cipating "the demands on produqtion* and 
materials. 

To give a design lead to. furniture consortia and 
to encourage the furniture industry to be respon- "* 
sive to the needs of changing educationarmethods, 
a joint central and local government organization 
was set up to produce a range of school furniture. 
The latter, which came to be known as the orme" 
ratage, was' to be offered initial^ to interested 
members of the CLASP building consortium. The 
case- study that follows deals with this project. 



AIMS OF THE PROJECT 

The over- all aims of the project were* 

To demonstrate to the LEAs the advantage of 
the consortia approach to school furniture, and 
more specifically to show that if the quantity of 
school furniture ordered is large enough, not only 
can costs be reduced through bulk buying, but 
LEAs can themselves control design, instead of 
being forced to accept ready-made designs im- 
posed by the manufacturer. 

To improve the standards of school furniture 
/on a national scale in terms of design and adapta- 
bility to current educational methods. To intro- 
duce an interchangeable range of furniture for 
schools, co-ordinated in relation to design, 
materials and colour. 

To encourage co-ordinated dimensions for 
school furniture in line with prevailing ideas on 
ergonomics and education. 

To produce a range of furniture that would 
allow continuous revision and addition as new 
needs arose and as new techniques of production 
developed. 



GROUNDWORK AND DESIGN FACTORS 

Since the DES has an advisory function and, unlike 
the consortia, has no purchasing power in relation 
to school furniture, it was obliged to* act in a dif-* 
ferent way from the consortia. It therefore joined 
forces with the Property Services Agency, Sup- 
plies Division of the DOE (Department of the En- 



vironment),/which"took on responsibility for all 
contractual arrangements and the control of spe- 
cification 'and quality with the chosen manufac- 
9 turert.The DOE Supplies Division represents the 
largest purchasers of furniture in the UK; it 
is responsible for equipping a large range of 
government buildings including hospitals, police 
stations and government offices. 

The DOE in turn nominated a non- governmen- 
tal manufacturing firm, Pel Ltd. , of* Oldbury 
near Birmingham, to develop the required range 
of furniture. Pel was itself choserf as the result 
of a selection exercise limited to those firms 
capable of satisfying the following conditions: 

^ability to manufacture and market the entire 
range of furniture to specification (the contract 
was not to be fragmented between se'veral 
manufacturers in order to simplify the future 
development of the range); 

certain conditions of financial stability; 

willingness to expand the range after the initial 
contract. 

• 

The manufacturing firm was to market the furni- 
ture in the ordinary way under the trade name of 
"Forme" with the DOE receiving royalties of one 
per cent on all "sales/ It was agreed the furniture 
could be sold commercially to private individuals 
and organizations outside the 5 government. Pel 
now has an annual output of approximately 12 mil- 
lion of ' Forme" furniture, which is expanding. 
Forty-nine per cent of its entire output of furni- 
ture is school furniture, or furniture suitable for 
schools. Very little of thiBroutput is exported; 
the firm prefers to export components and tech- 
niques for assembly under licence, rather than 
actual furniture items. In all, Pel employs 600 
production workers, "with 50 administration and 
management staff and has its own design depart- 
ment with two designers. 

The CLASP Building Consortium was ap- 
proached as an initial outlet for the sale of the 
- furniture range, and wi^h a view to field trials of 
the furniture in schools. This was a most valua- 
ble arrangement in order to launch the new range* 
Now however, the furniture is bought independent- 
ly by a large number of LEAs, in addition to 
regular CLASP members. * - 

At the outset it was necessary to see that 
project furniture conformed to- dimensional stan- 
dards and a system of colour coding laid down by 
the British Standards Institute. 

Standards governing school furniture are es- 
tablished- by BSI committees, on which Central 
and Local Government, industry users and re- 
search bodies are represented. First introduced 
in 1950, these are under regular review. The 
BSI is an autonomous agency which draws up 
standards for* dimensions, performance testing, 
definitions of terminology and codes of practice 
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in Great Britain, Its Standard Specifications 
(BSSs) cover a large variety of items - the size 
of paper, the design of bridges, cups of tea, e'tc. 
The Institute has its own mark, the 'kite', which 
can be stamped on articles confirming to BSSs 
and it employs a team of inspectors who see to it 
that the mark is used correctly. 

The BSI is a member of the International 
Standards Organization (tSO) which issifes inter- 
national standards and groups most of the various 
national standards organizations. 

At the start of the Forme project, BS 3030- 
dating from 1959 was in operation. But with the 
introduction of the metric system in Britain, stan- 
dards had to be changed from imperial to metric 
measures. A new British Standard for tables and 
chairs was accordingly published in 1972 as BS 
3030, Part 3 (Metric Units). Since BSSs are not 
usually mandatory, a BSS must be based on a con- 
sensus of opinion, if it is to possess the neces- 
sary authority. Thus, a wide range of manufac- 
turers, and teachers, and their representative 
organizations, were consulted in the preparation 
of BS 3030. 

At the same time it became necessary to 
assess the physical characteristics of furniture^ 
users, and this task was entrusted to the Furni- . 
tu re Industry Research Association. FIRA is a 
furniture manufacturers* organization, financed 
in the main by member firms, but also receiving 
government grants. It undertakes work that manu- 
facturers are too small to tackle individually - 
the testing of the properties and performance of 
furniture, research into materials and manufac- 
turing methods etc. It also runs an advisory ser- 
vice and a technical library, with a full-time 
staff of 26. 

FIRA was commissioned by the DES to under- 
take a series of anthropometric research projects 
covering the 3 1/2 to 18 year-^age range. It made 
a survey of 12 basic body measurements of the 
British school population. These bpdy measure- 
ments were studied in relation to school activities 
involving furniture and equipment. The results of 
this work are published as Building Bulletin 38, 
'Standing and Reaching 1 ; Building Bulletin 44, 
'Furniture and Equipment Dimensions'; Building 
Bulletin 46, 'British School Population Dimension- 
al Survey, 1971', and Building Bulletin 50, 'Work- 
ing Heights and Zones for Practical Activities 1 . 

FIRA was paid by the DES for these studies; 
as an example of the sort of fee involved, Build; 
ing Bulletin 46, 'British -School Population Dimen- 
sional Survey 1971 cost approximately £3,000 
and required the -services of a full-time research- 
er for 15 months. FIRA was also Involved in the 
elaboration of tests for the mechanical resistance 
and durability of chairs, tables and carcase work. 
The results of this work are the subject of a BSI 
standard now in draft form. 




Photofriph by courttty of Ptl Ltd. 

Originally, the Forme ranged was based on 
the needs of primary and middle schools. However, 
during the last five years the range has been 
extended upwards to meet common needs in secon- 
* dary schools, and downwards to meet the needs of 
children of nursery school age. As to the furni- 
ture offered in the catalogues, it includes over 150 
items: nursery items, tables of all types, trolleys, 
worktops and associated storage trolleys, special 
purpose trolleys for storage and display, easels 
and screens, rostra, space. divider and storage 
units, seating, and wall-mounted items for storage 
and display. 

The designs were arrived at bearing the fol- 
lowing educational criteria in mind: 

The students 1 work-place should not always be a 

base for the storage of personal belongings; 
It should be possible to use tables from all sides; 
Tables should be dimensioned so that they can be 

grouped to form large flat working surfaces. 

The width of the table top should be half the 

length; 

Work surfaces are required for light and clean 

activities as well as for heavy and dirty activities; 
Work surfaces are required at sitting height and at 

standing height; 
Work surfaces need to be supplemented by items 

for storage and display; 
Furnishing the walls is as important as furnishing 

the floors. 



1 . A range of six chairs conforming to the BS 3030, 
had already been manufactured by Pel Ltd. but 
these, together with all other aspects of seat- 
ing, were outside the terms of the contract 
with the DOE. % 0 
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Furniture should be easy to move; furniture fixed 
to the building structure should be kept to a 
minimum. 

Furniture is for adults as well as for children. 
"Since teachers and helpers work closely with 
children they are not always stationed at their 
.desks. Schools are increasingly used" to se'rve 
the adult community .for educational, social, 
recreational and cultural purposes. 

Furniture should be designed within a clearly spe- 
♦ cified gamut of dimension, material and colour, 
in order to ensure that any selection from the 
range, and any rearrangement of furniture in 
use, can be made in a way that combines flexi- 
bility with visual harmony. 

Furniture should be designed on an engineering 
basis to exploit new technology in metal, plas- 
tics, veneered coreboards and finishes, and 
to combine .large-scale production with high 
quality and economy. 



The table and chair heights chosen wer.e as 
follows (in millimetres): 



~7ts far *g the fit of school tables and chairs is 
concerned, a good fit is based on the simultaneous 
ssttetf action of the six points shown in the diagram: 




1.f tat flat on floor 

Z no prtssurt bctwttn tut and undatsfcJt of thigh 

3. dttranct bttwttn tag and undarp'ot of taWt top 

4. Dade in contact with backrast bttow should* biadts 
6. tfbow naarly Itvel with tabla top 

6. daaranca bctwttn back of lag and front of $aat 



To satisfy these conditions a range of six sizes 
of furniture was made, covering the three-and-a- 
half year old to adult age-groups' 1 ^ 



(1) The .basic anthropometric criteria for the.jdesign 
of the Forme range can c be found in DES Building 
Bulletins, Nos.' 16, 38, 44, 46, 50 and in BS3030, 
Part. 3, 1972. 



Code- 


Table- Height 


Chair*1reight 


N 




OA f\ 


A 


500 


-r V 280 


B 


550 


320 


C 


^600 


355' 


D 


% 650 


390 


E 


700 


430 



School children no longer spend all their day 
sitting - listening or writing. Children, during 
their wprk, are constantly moving between differ- 
ent parts of the school and from place to place 
within a space. Children no longer permanently 
occupy one workplace using it as a 'base 1 for their 
personal belongings. Not all children, at one 
time occupy or need to occupy a workplace of the 
same kind. That is, it is not necessary to pro- 
vide as many tables and chairs as there are chil- 
dren in a space. 

Because of this, research has now been ini- 
tiated to establish new fitting criteria. These 
criteria will put the emphasis on flexibility and 
permissible 'misfit 1 rather than on the 1 good fit 1 
of the existing standards; .they are likely to sim- 
plify recommendations and reduce the number of 
sizes. They will also simplify the distribution of 
sizes within a school and simplify the organization 
of production at the factory, 

, New fitting criteria will depend on a com- 
promise between three points:, 1*he working plane, 
seating plane and the position of the foot on the 
floor. The diagram below illustrated these new 
criteria. 
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Informal group activities 



Small group activitias 



The entire process, from the inception of a de- 
sign through to production, entails the steps listed 
below: 

(i) An item is selected for development. 

(ii) The design drawings are made, using DES 
data on desired educational performance 
and FIRA data on anthropometry. 

(iii) A prototype is "mocked up". The mock-up 
is composed of materials, that are not ne- 
cessarily the materials of the final design - 
fibreglass replaces polypropylene for chairs, 
"plastic" drawer units may be made of 
wood. The mock-up is examined and as- 
sessed. Finally, when the configuration of 
the mock-up has been agreed upon, a proto- 
type in the intended materials is examined 
and tested. 

(iv) A preliminary cost estimate is made, based 
on past experience with similar 'models. 

(v) A production line is set up and items are 
produced. Stringent factory tests are per- 
formed which go beyond the recommenda- 
tions of BSS 3030 for testing. For certain 
items - chairs, plastic liners for supporting 
plastic trays - extensive testing may be re- 
quired to determine the life span of the 
article. 

(vi) Adjustments are made to production machi- 
\ nery ancj^£chniques. 

(Vii) After approval by the DES and -the DOE, 
/ final production begins. 

It should be noted that furniture is not tested be- 
fore production under school conditions: tests in 
the factory are designed to simulate, in a short 
time, several years of use in schools. 

It can be seen that manufacture and design are 
part of a continuing process. Experience shows 
that the time taken from inception to final produc- 
tion varies from 6 months to two years depending 



on the priority given to the article and its com- 
plexity. 

Because it is designed to be flexible, the 
Forme range of furniture is well suited to the 
needs of primary' schools. However, this flexi- 
bility is not always fully exploited. Some teach- 
ers seem unaware of the different arrangements 
possible. For example, many mobile cupboards 
tend to stand in one place permanently; the cork 
bulletin board provided on the back of the mobile 
storage units for low level display is rarely put 
to use and although chairs and tables can be stack- 
ed, in practice this- is rarely done. 

On the other hand, no guide to its use is is- 
sued with the furniture because of the multitude of 
different circumstances surroun<Ung its function 
in old as well as new schools. But Pel does make 
sets of model furniture to 1:20 scale that can*be 
used on scale drawings to explain different furni- 
ture layouts. These are not cheap at £350.00 a 
set, but 7, 000 models of pieces of furniture have 
so far been made and there is a constant demand. 

Though they are not a part of the Forme 
\ range, shell chairs - a single moulded plastic 
element forming seat and backrest mounted on 
steel legs - have a strong aesthetic appeal, and 
many LEAs are ordering them. It would seem 
that most shell chairs do not satisfactorily* sup- 
port the body in writing postures. Generally, 
shell chairs do not permit the individual to adopt 
a forward leaning posture while simultaneously 
maintaining contact between the backrest and the 
lumbar region of the back. However, the back- 
rest of a shell chair can flex backwards, an attri- 
bute suited to the relaxed position adopted in au- 
ditorium seating. It would nevertheless seem 
possible to, design a shell chair permitting^good 
upright writing position in accordance with BS 
3030, Part 8. 

In this ionnexion, it should also be mentioned 
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that in 1972 there were about 1,000 fires in 
* day school buildings in Britain, a third *of which 
were due to malicious fire raising. The fire pro- 
perties of plastic chairs ^re the subject of re- 
search at the Rubber and Plasties, Research As- 
sociation (RAPRA) carried** on in collaboration 
with the DOE Fire Research Station . A report on 
the toxicity of plastics is being written by the 
'Porton Medical Centre and the Greater London 
Council (GLC) Supplies Department is experi- 
menting with fire on polypropylene chairs. None • 
erf this research has yet been published.. 

Untreated polypropylene chairs are easily . 
ignited. Polypropylene chairs treated with fire- 
retardant are less easily ignited, but, once alight, 
they will produce-more smoke and toxic fumes. 
Fire-retardant also tends to impair the flexibility 
and strength of the material. The problem facing 
the manufacturers is the delicate balance to be 
achieved between flexibility, strength and fire 
resistance. It should also be borne in mind that 
if a stack of chairs is set alight fire^vill spread 
down the stack, because the plastic drips just as 
easily as it spreads up. < , ^ 

Most new furniture items are made with tech- 
niques and materials already in use in the firm's * 
existing production; As a result, a correct esti- 
mate of the cost of an item at the design stage will 
depend on "a thorough knowledge of the exact cost 
of items already in production. Cost is based on : 
the £ost of materials; operational costs; adminis- 
trative costs and profit. 

Profit, expressed as a return on capital em- 
ployed, is resolved annually between Pel Ltd,, 
and the DOE, but within this limit it ia Pel's res- 
ponsibility to ensure that their prices are com- 
petitive with- those of other manufacturers for 
similar articles* 

The colour coding of tables and chairs has 
been introduced to ensure that the right size table 
is used with the right size chair. Further, the 
colour can be indicated in the form of a mark, or 
entire elements - table tops, 'seats, etc.* - can be 
coloured to permit easy recognition. Again, it is/ 
worth drawing attention at this stage to the nu/ 
merical coding of furniture items introduced by/ 
DOE P.S.A. ^Supplies Division. It is their own / 
system and does not form part of any BSI recom-/ 
mendations. Its*major appeal is that it constitutes 
a quick shorthand way of describing furniture; 
the code number, 02,66 4832, for example, does 
service for the words "table with two end cup- 
boards, table top 1500 x 900 mm, height 600 mm 
with beech veneer top' 1 . Such coding of fuxnitilre 
" is essential if the furniture inventory is to be kept 
in a computer data bank or if a computer is to be 
used hi the ordering of furniture. So far as is 
known, computers are not used by any LEA for 
furniture inventories or ordering^ only the DOE 
makes use of computers for this purpose. 



PRODUCTION METHODS AND MATERIALS * 

Table tops are made of chipboard, , finished with 
either linoleum, plastic laminate, beech veneer 
or oil-tempered hard-board for practical work. 
Lipping is composed of an extruded PVC section, 
cut to size, welded into a loop, heated and shrunk 
onto the, table as it cools. The Jop of the table is 
supported by a continuous rail of steel angle or 
rectangular tube, legs are light steel tube, and 
assembly is by welding. 

The se,at and backrests of chairs are of : poly- 
propylene injection mouldings. The moulds &re 
expensive, about £8, 000 each. *In cost terms, *he 
solution of a separate backrest and seat possesses 
advantages over the shell chair combining seat 
and backrest. Moreover, the smaller moulds for ' 
the separate- seat and backrests are "cheaper and 
require a smaller "machine for the injection *pro- 
cess. Only four sizes of seat and backrest are 
needed to cover the complete range of six chair 
sizes; for instance, one size of se^t and backrest 
is used for two types of chair and the difference in 
size can be brought about by altering the frame- 
work. The components connecting the seat to the 
backrest are of pressed steel which in turn gives 
a certain amount of resilience to the backrest. 
The weight of the seat is transmitted to the legs * 
of the chair through plastic bushes underneath the 
seat. The legs themselves are light steel tube 
fitted with high/low blend polythene inserts. 

Carcasses are generally constructed from 
chipboard, and lipped and veneered in beech. Di- 
visions and shelves are beech-faced plywood. 
ABS liners are bonded to divisions to Support 
shelves and plastic trays. Tops are constructed 
in the same way as table tops. Castors ar*e rub- 
ber or nylon wheeled but without locking devices. 
Backs are either made from beech-faced ply or 
covered with cork bulletin board. Doors are chip- 
board lipped and veneered in beech while iron- 
monger/ and fittings are either steel or plastic. 
Woodeji elements are curtain-coated with acid 
catalyst lacquer before assembly. . 

7he Pel factory batch-assembles furniture. 
Batches of furniture components are formed into 
furniture items at a fixed assembly position. 
3ut with the exception of the curtain coating pro- 
cess for "wood finishing, and the epoxy powder 
coating process for finishing the steel frames, 
there is no moving assembly line as in a car 
factory. 

In making the chair, the following component 
parts are called for: 

two light steel tube legs _ 

two pressed steel frames connecting the seat and 

legs to the backrest 
one polypropylene seat 
one polypropylene backrest 
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two plastic bushes for spreading the seat load 

over the legs , * 

four blended plastic inserts for* the chair legs 
two nylon seat fixing rings which permanently 

secure the seat, giving a maintenance -free 

assembly 

two[ nylon rings for fixing the backrest and indica- 
ting the colour code. 



As a result of the production process:. 



the steel elements are cut to size 

{he pressed steel elements are formed in pairs 
by a progressive tooling system-with four sep- 
arate pressing operations; burrs are removed 
from each component individually by a hand 
finishing and mopping operation.. 

the tubular legs are formed in a press three at a 



timeL by a single operation of the press which 
proc ices three Tegs, each leg with four bends 
in i;. Front and back legs, are produced 

m separately as their form differs 

all the steel components are brought to the weld- 
ing stations where the pressed steel compon- 
ents are C02 welded to the tubes \ * 

the frame is set to a master pattern to ensure 
consistency of the product and that it stands 
square \ 

the frame is cleaned, degreased and sprayed elec- 
trostatically, using oven-cured epoxv powder. 
This entire process is continuous . 

the frames are then stacked for seat ana back as- 
sembly. Plastic inserts are fitted tcj the legs, 
and protective sleeves keep the frame clean 
and give additional protection during handling 



and transport. The polypropylene seats and f 
backrests are fitted 
after assembly the chair is checked once* more 
for any defects, and packed. 

Furniture is produced by the factory in response 
to orders received. For cost reasons, little fur- 
niture is kept stocked at the factory itself. As 
soon as it is completed, furniture is- sent to the 
schools or schools providing the order. Since 
items a're produced in batches - the factory does 
notmSke the whole range of furniture on a con- 
tinuous basis - the furniture is sent^off in batches 
and orders are usually effected by more than one 
delivery to each school. This can lead to confu- 
sion at schools, especially when consignments of 
furniture are received over a long period of time. 
It must be remembered that the furniture was not 
designed with transportation in mind. Further- 
more, not enough units of furniture can be stack- 
ed in each delivery yan, and this adds to delivery 
time. Furniture prices include the cost of deliv- 
ery and off-loading. Since the Pel factory is 
centrally placed in the UK, delivery distance is 
never more than 500 miles, so that a fixed price 
can be quoted to all purchasers. For the peak 
delivery period of June, July and August, extra 
vehicle's are hired by the manufacturer. The 
positioning of the furniture within the school is 
the responsibility of the LEA. The LEA is also 
responsible for the acceptance and security of 
furniture delivered prior to a school opening. In 
the normal way, furniture delivered to a school 
site is accepted by a site representative who 
limits himself to checking for quantity. 
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OVERVIEW 

The diagram on the previous page giVes a simpli- 
fied graphic representation of the, research and 
development process followed throughout the 
project. • . / 

Tfre project has done much to encourage the 
'consortia approach' % to school furniture ^upply, 
that is, a large purchasing organization that'de^el- , 
ops its- own designate suit the rieeds of teachers 
and learners, ancfw^rks closely with manufac- 
turers-to reduce costs. / • 

The J furniture itself is # bright, . attractive 
convelfrent and can be moved easily. N it works 



best in primary schools since, in general, sec- 
ondary schools are not ready to exploit the flexi- 
bility of the range. 

However, one problem which Ijas not .been 
solved is thSt of the smooth supply of furniture 
to schools. Usually/ furniture arrived at new 
schools in consignments spaced out over several 

• days, with the last consignment often arriving 
after school has begun. Also teachers are for the 
most part unaware of the different arrangement 
possibilities of the furniture range. They fail to 
exploit its mobility atod^ additional ways of ex- 
plaining the possibilities of the furniture to them 

^should be found. ? ; 
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APPENDIX I 

Tunisia 



THE CONSULTANT'S TERMS 
OF REFERENCE 



The Consultant, acting upon the instructions of 
the Director -Genera J of Unesco, shall: 

Undertake a study of school furnittfre in con- 
nexion with the project to construct secondary 
schools for girls in Tunisia, In this connexion 
the Consultant will study the contract documents 
for the construction of the" secondary boarding 
school for girls at B6ja. 

To be carried out in close collaboration with - 
-the interested authorities at the Tunisian Minis- 
try of Education and the Educational Facilities 
Section of UnescpH|he-study will include: 

(a) a visit of about 10 days to Tunisia to make 
contact with the interested authorities and to 
make a qualitative and quantitative survey of 
existing furniture used in schools, of condi- 
tions under which school furniture is produced 
and, in particular, of the local industrial re- 
sources and the possibilities of adapting and/ 
or establishing a school furniture industry; 

tb) research into documentation on school furni- 
ture studies in other countries; 

(c) recommendations for improvements that 
could be made* to existing furniture; 
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(d) study of economic considerations and anthro- 
pometric and educational requirements; This* 

/ * study will include: * 

the definition of criteria to which»it£nis studied 
should comply in connexion with design and 
factory production (particularly easy repair of 
.different items of furniture), 

detailed drawings of each item covered by the 
project, giving suggestions for alternative 
materials (e, g. light-weight steel tube/ wood, 
etc. ), 

a specification and cost analysis of each item in 
each of the alternative materials suggested, 

a study of the amortization and maintenance costs 
of the proposed furniture; 

(e) a period of supervision over the construction 
of prototypes for each item. 

The different itetns.of school furniture to be de- 
signed are: table 1 , chair, storage unit, bedstead 
with wardrobe and all items required in general 
classrooms, equipment for specialist rooms, 
laboratories, workshops, boarding accommoda- 
tion and in general any other furniture which may 
be useH, in secondary schools. 

The Consultant will submit a final report, 
comprising a r^sum6 of the project, a critical: 
evaluation of the completed prototypes^and re- 
commendations /for factory production. v 
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APPENDIX II. 

Tunisia 



FURNITURE EVALUATION SHEET 
FOR STUDENTS' DESKS AND CHAIRS 



Etablissement: 


* - I ■ ? — 




— f 


« 


—5 








Norn: 

— ..... , ,. . >n 


^ 9 


* •* i 




* 

» 










Poste: 










/ 










< 




out non 






oui 


non 


















c-; 

t 










Urgeur 
Dimensions . Longueur 
Hauteur 


satisfaisantes 


L3 ' 1=1 . 
O □ 




Mobility facile* 1 
Groupage rigssi 
^Polyvalence valorises 


□ 


DDD 






CO 
















Bonne 


Mauvaise 


UJ 

% 

_J 
a. 

m 

' UJ 

_J 

CQ 


* Soliditl * Bo doe * 
generate • Mediocre 
Fixation - Insuff isante 


o 


Parties - PieHerrient 
oV&truites - Dessus 
en general - Forte-livres 


o - 
■ □ 


Resistance 
a I'usure 


• Piftement 
•Surface 
travail 


o 


□ 

□ • 






Bonne Mauvaise 


















Piftdfnent 
Couleur • Surface 
travail 


1 1 1 1 

L — 1 v 1 1 

1 1 1 1 ' 

1 1 t „ 1 

n □ 


Elements 
a ! 

61 i miner 




« 


Suggestions i 
personnelles 








Oui non 






oui 


non 








' Largeur 
Dimensions • Longueur 
Hauteur 


satistaisantes 


- □ a 
o □ 

CD □ 




Mobitite" facile 
Stockage facile 
Bruit excessif , 


□ 
□ 

CD 


□ 
□ 
□ 


— ^ 










~ r * 










Bonne Mauvaise 


UJ 


















1 i * 


CHAISE D'ELI 


SolkJit* -Bonne 
M generale - Me<Jiocre 
Fixation - Insutfisante 


□ 
□ 


• Parties • Pietem^nt 
dttruttts • Siege 
en generals • Dossftr 

• 


o 
□ 

i 


f 

Resistance - 
a Tusure • 


Pieterrient 
Parties ■„ 
bois 


B 


□ 

a < 


Suggestions personnelles : 








• 








































\ 






— N 


5%' 






52 












V 



REFERENCES 



\ 



SRI LANKA 



UNITED KINGDOM 



School Building Digest (Colombo) 
Also published in French 

No. 6 Desk and -Chair Dimensions for Primary 
and Secondary Schools in the Asian Region 
(1*969) 

No. 7 Designs for Desks and Chairs of Wood for 

Schools in the Asian Region (196?) 
No. 10 A Simple Multi-purpose Furniture Unit 

•{1972) 

# , 
Technical Notes (Colombo) 

J 

No* 5 Kerala-Punjab ARISBR Furniture 
No. 7 Classroom Furniture (1972) 

Occasional Papers (Colombo) 

No. 6 Comparative Anthropometric Data: D Ap- 
plication of data (1964) 

No/ 15 -Comparative Anthropometric Data for Use 
in Ceylon Schools (1971) 

Alf these publications can be obtained from the 
UNESCO Regional Office for Education in Asia, 
P.O. Box 1425, Bangkok 11 Thailand.- 



TUNISIA 



Tunisie, Mobilier Scolaire. (Marc h 1 96 9, - , 
February 1971) by P. Vocotopoulos. Reference 
No. 2432/RMO.RD/EDS 

Secondary Boarding Schools for Girls at Sfax, 
Nabeul and B6ja, Tunisia, Swjedish FIT Pro- 
ject. Report of the Inspection Visit 20-31 May 
1973 by G.N. Ziogas, EFS/EPP. UNESCO 
Paris, July 1973. 



British Standards Institute (BSD Publications 

'Sectional Mst No. SL11 covers Furniture, Bed- 
ding and Furnishings. ^ 

Handbooks: 

BS/MOE 11-22 (7950) School Furniture, 1959 
BS Specifications: 

BS 3030 Part 1, Schopl Furniture r materials, 

workmanship, finish, 1959 
BS 3030 Part 2, School Furniture: performance 

tests 1962 

BS 3030 Part 3, School Furniture: pupils' chairs 

and tables, 1959 

Revised in 1972 
BS 3030 Part 4, School Furniture: chalkboards, 

1959 

Suggestions for Revision submitted April 1973 
BS 3030 Part 5, gchool Furniture: pupils 1 dining 
tables and chairs, 1960 

Revised together with original Part 3 (1959) 
and incorporated in 1972 publication of Part 3 
BS 4875 Part 1, Strength and Stability of Domes- 
tic and Contract Furniture: 
Part 1, Seating 1972 

Part 2, Tables and Trolleys, Draft May 1973 
Part 3, Cabinet Furniture, Draft May 1973 

Department of Education and Science (PES) 
Publications ^ 

Building Bulletins: 

No* 9 Colour in School Buildings, 4th Ed. 1969 
No. 38 School Furniture Dimensions: Standing 
and Reaching, 1967 



\ 



■53 



ERIC 



53 



No. 44 Furniture and Equipment Dimensions: 
FurtherSand Higher Education: 18-25 Age 
Group, 19?6 

No. 46 British School Population Dimensional 

Survey, 1971 
No. 50 Furniture and Equipment: Working Heights 

and Zones for Practical Activities, 1973 
^jrochure'for DIDACTA, Hanover: School Furni- 
f ture Design in the United Kingdom, March 1972 

Department of the Environment ("DOE) 
Publications 

Property Services Agency, Supplies Division. 

•Standard Invitation to Tender Ci650 (February 
1973) 

Standard Tender* Decument CI 604 (February 1 973) 
General Furniture and Equipment Specification. 

Second Edition 1973. ,UDC library reference; 

684 020273 ' 

'■Technical Development SD 1376 
Standard Conditions of Government Contracts for 
Stofres Purchased. Form: GC/STORfeS/ 
1 peteber 1*970 




Pel Ltd. Publications 

Pel.Forme Furniture for Educatibnal Buildings: 

Catalogue No. 1 Sitting Height Tables, Standing 
Height Tables and Liglk Benches* -Atrgust 1971 

Catalogue_No. 2 Trolleys, Worktops, 'January. 
1972* 

Catalogue No. 3 Metric Units, February 1972 
Articles * 
Architects 1 Journal: 

British Standard for School Furniture 1, 3 Novem- 
ber, 1955 

British Standard for School Furniture 2, 12 Jan- 
uary, 1956 . ! 

Evolution of Primary School. Collaboration at 
Manchester, 9 August, 1967 

Farniture for Primary Schools. New Collabora- 
tion in Design and Supply, 26 October, 1966 

The Three-and-a-half and Nine Age Groups. A 
New Approach to Primary School Design, 
17 February, 1965. 

BSlNews: 

>Better. Furniture for Schools. BS 3030: 1972 
June 1972 




\ 



9 » 

€ * 



54 



•54 



/■ 



Argentina 
Australia 



Austria 
Belgium 
Boliru 
Brazil 

B ulg aria 
Burma 
Cameroon 

Canada 



Chile 
.Colombia, 



_ Congo 
Cocu Rica 
Cuba 
Cyprus 
CxechoaloTxba 

Oahomey 

Egypt 

Ethiopia 
Finland 
France 
French West Indus 
German Dcm. Rep. 
Fed.^lep of Germany 



Ghana 



Greece 
Hong Kong 
Hungary 

Iceland- 
India 



Indaoesis 
ir«n 



Iraq 

Ireland 
Urad 

Italy 
Jamaica 
J»P«n 
Kenya 
Khmer Republic 
Republic or Korea 
Kuwait 
Liberia 
Libya 
Luxembourg 
Madagascar 
, Malaysia 
Malu 
Mauritius 
Mexico 
Monaco 
Netherlands 

Netherlands Antilles 
New Caledonia 
New Zealand 



Niger 
Nigeria 

Norway 

Pakistan 

Peru 

Philippines 
Poland 



UNESCO PUBLICATIONS: NATIONAL ^DISTRIBUTORS 

Editorial Lossd* t S^.,Alaina 1:31, BuzNOtAlM*. 

Publications: Education 1 Supplies Pry. Ltd.. Box 33. Post Office Bxookyali 2100, NS.W. PmodkoU: 
Dominie Pry. Ltd., Box 33, Post Office, BaoorrALX 2100. N.S.W. Sub-*cc*t: United Nationa Associifion 
. of Australia (Victorian Division), 5th Floor. 134-136 Flinders Su Mxlxooxnx 3000. 
Verlag Geoxg Fmmnv.Jc Ca., Arhrttetgasse 1-7, J 051 WUH. 
Jean Ds Lennoy. 112, rue da Trooe, Rwmif 5- CCP 708 23. 
Ubrerie Unrrerrrtaria, Unrrersidsd Sen Francisco Xavier, apsrtado 2x2, Socxx. 

FundacaVo Getolio Vargas, Service de Pubtteacoe*. cans postal 2:120 Praia de Botaiogo 1S3. RlO OB jANtoto, 
G.B. 

Hemus, Ktnrora Literature, bd, Rousky 6, SonjA. 

Trade Corporation n.» (9). 550-552 Merchant Street. RANGOON. 

Le Secretaire general de la OoamriasioB natinoeV de U Republique federsle du Csmeroun pour i'Unesco. 
RP. xo6i ( Yaounde, 

Information Psrtsds. Ottawa (Onr,); Bookshops: 640 Ouest. rue Ste Ca t h en ne, MontxIal mi (Que,); 
1683 Barrington St- Halitax (N«S.) ; 303 Portage Are.. WINNIPEG (Manitoba). 171 rueSlater,0TTAWA(Ont.); 
32: Yooge St. TOJfcONTO (Ont.) ; 800 Granville St, Vancouvzx (B.C.). j 
Editorial Urirrersiraria, S-A.. casilla 10220. Santiago, J 
librerfs Buccholx Gxleris, svemds Jimenez de Quesada i-40. apsnado aereo 40-56, Bogota ; Ehstaoibro* 
Ltda~, PJo Alfonso Garcia, carrera 4*. n*» 36-1:9 y 36-125. Caxtacina; J, German RodriguefTC. Calle 
17. 6-50. apsrtado n*^™ 1 83, GlXAXDOT (Cundinarnarca). EditoriaJ Losada Ltds.. Calle x8A n.* 7-37 
apsrtado aereo 5820, apsrtado nsrionsl 93X. Bogota. Sub-depots : Edificio La Ceibs, OtVma 804 MrDELLtN ; 
Csile 37. n.* 14-73 Ofirfna, 305. Bocaxamanoa; EdiScio Zsccour. OSane 736. Call 
Libraine popuisire, B\P. 577, Bxazzatillx. 

Libreria Trejos S-A., apsrtado 23x3. San Jost TeJefooos: 2285 7 3*00, 
Distribuidors K*c£onsJ de Pubiicsoonea, Neptun* 674, La Haxana. 
'MAM*. Archbishop Makarios 3rd Avenue, P.O. Box 1722, NlCOCA. 

SNTL, Sp*lena 51, Pxaha x (*f~™*«* Ai^j^y } • 7^H™r»^; literature, 1 1 s*»ifr»wvif _ Pxaha » 
For Slovakia only : Alfa Verlag. Publishers, Hurbenoro nam. 6. 803 3 x BXATOLATA. 
Ubrsirie nstiortile. BJP. 204. Poxro NOTO. 
Ejnar Munksgxard Ltd., 6 Nawrtgsde, 1:65 Kbbxnhatn K 

Librxirie Kasr El Nil 38, roe Kssx El TSU Lx Cadol National Centre for Unesco Publications, x Tts*t 
Harb Street, Tahrir Square. Catjo. 

Narional r Tvm'*f™ for Unesco, P.O. Box 2096, Apntf Axaxa. 

AJcateemrnen Kirjakaupps, 2 Ksskuskaru. Hxmxxx 

Libninc de rUnesco, 7 pi*=e ds Footenoy. 7570o Pajux. CCP X259&-4S. 

Libraine 'Au Boul' Mich', 1 Rue Perrmon and 06 Avenue du Parquet. 972 Foxt-dx-FxaNCX (Martinique). 
DeUtscber Buch-Export und -Import GmbH, Leninttrassc 16. 701 Leipzig. 

Verlag Documentation, Postfach 148, Jaiserstraase 13. 8023 MCnchen-PullacH. 'The Courier* (Gerwurn 
tdstion only): n**r +*fM+T Chauasee x6o HAMBlJXG*BAHXSNmJ). CCP 27 66 50, For scientific maps only: * 
GEO CENTRA, D-7 Stuttoaxt 80, Postfach 800830. 

Presbyterian Bookshop Depot LtcL, P.O. Box 195, Accxa; Ghana Book Supplier* Ltd., P.O. Box 7869. 
Accxa; The University Bookshop' of Ghana, ACCXA; The University Bookshop of Cape Coast; The Uni- 
Tcrsiry Bookshop of Legoo, P.O. Box 1, Lsoon. 
Anglo-Hellenic Agency. 5 Koumpaxi Sereefr. Athinai X38. 

Smndon Book Co., 13-15 Lock Road, Kowloon- . „,^_ m . £ 

Aksdemiar Konyresbolt Via u 22, BUDAXXXT V. A.K.V. Kooyrtirosok Boltja NepkortAraxxig utjs 16. 

BUDAPSXT TL 

Sasebjoro Joossoo tc Co. H. F.. Hafnarstrscti 9, Rxtxjatix. 

Orient T^».n Ltd.; Nicol Roaii. Ballard Estate, Bouxay x; u Chrttaranjan Arenue, Calcutta 13; 
36A Anna Selai, "Mount Road, Madras 2; B-3/7 Aasf Ah Rbsd, New Delhi x. Sut>-depoU : Oxford Book & 
Stationery Ca. 17 "Park Street, Calcutta x6; and Scindis House New Delhi; Publications Section, Ministry 
of Education and Social Welfare, 72 Theatre C^Tnrr'^^*^" Building. Con naught Place, New DELHI x. 
Indira P.T.. Jl. Dr. Sam Ratulangie 37. JAXAKTA. , 
pj^nrp^ ^ nar km a lf i r»^^^> portr HTnwm arenue Irxnchahr Chomih n* 300. BJP. 1533, Tehexan. 
Khsraxmie Publishing and Distriburioo Ca 229 Daneehgahe Street . Shah Arenue, P-0. Box 14/^4*6. 
Tebexan. 

McKenzie's Bookshop. Al-Rssmd Street. Baghdad; ^Unrrersity Bookstore, Unrrersiry of Baghdsd, P.O 
Box 75. Baghdad 

The Educational Company of Ireland Ltd.. Bailyroount Road. Walfanstown, DCXUN 12. 

p^.r..i>i Brown, formerly Blumatem't Bookstores: 35 Ailenby Rosd and 48 Nschlat Ben^nun Street. Tel 

Am; 9 ShlomxSon HamaQca Street, JxxctALEM. 

LI COS A (Libreria CxxttnmtxxMra, Ssnsooi S.p^A.), ris T sTntr mora 45. casells postsle 552. 50x21 FlKENxx 
Sengster's Book Stores Ltd., P.O. Box 366. xox Water Lane, Kingston 
Msruxen Ca Ltd.. P.O. Box 5050, Tokyo Icternetiocsl. ToxTo. 
The ESA Ltd.. P.O. Box 30x67. Nadsoil 

Librsrie Albert Portsil, 14, srenue BouUocbe. Pbnom*Penh. 

Korean National Commissioo for Unesco. P O. Box Central 64, Sbogu 
The Kuwait Bookshop Ca LttLJf.O. Box 2942, Kuwait. 
Cola & Yancy Bookshops LtxLTP.O. Box 286, Monxotxa. 

Agency for Development of Publication and Distribution, P.O. Box 34*35. Txxrotx 

Ubrsirie Psul Bruek, 22 Grands-Rue, Lgxekxouxg, * „. 

Commission Nstsonsle de IxJtepubtique Mslgsche. Minutere de I 'Education Nation ale. Tananaxivx. 
Federal Publications Sdn. BB§. Balai Berita, 31 JtUn Riong. Koala Lcictnt 
Sapienzs'a Library. 26 Kingiwtfy. Vallxtta. 
Nalanda Ca Ltd* 30 Bourbon Street, Porr-Loun, 

CILA (Centra Irxerarnericano de Libre* Acsdcmicoe), Sullrran 31 Us, MexxcOns, D.F. 
British Library* 30, boulevard des Moulin*, Montx-Caxlo. 

N.V. Msrtmu* Nijhofl, Lsngt Voorhout 9. VGxayxnhagx ; System en Keesing, Ruysdselatrsst 7t-75 
Akxtxxdam 

G. C T. Van Dorp &> Ca (Ned. Ant.) N:V^ Wuxxkxtad (Curscsa N^A,). 
Reprex S^JCL.. BJ». 1572, Nockea. 

Government Printing Office, Gorernment Bookshops: Rutland Street, P.O. Box 5344, Auckland; X30 
Oxford Terrace, P.O. Box 1721. CzotixTCHUftCH; Alma Street, P.O. Box 857, Hamilton; Prince* Street, 
P.O. Box ixoi^DUNXDrN; Mulgrave Street, Private Bag, WXLLDVGTON. , 
Libraine ManderV&P. S68. Niamxt. / 

The University Bookshop of Ife; The University Bookshop of lbs dm. P.O. Box 286, Ixadan; The University 

of Nrukka; The University Bookshop of Lagos; The Ahrdtdu Be Ho University Bookshop of Zerts. 

AU pmUicatiotu : Johan Grundt Tamrm, Karl Johans gsu 41/43. OtLO 1. 'The Courier* only : A/S Karvesens 

Littersrurtjenests, Box 6x25. OtLO 6. . 

The Wsst-Psk Publishing Ca Ltd-, Unesco Publications House, P.O. Box 374* GP.O.. Lahoxf- 

Shomrooma : Urdu Baxaar, Lahoxx and 57*5$ Murre* Highway. G/6-r. Islamabad. Pakistan Publications 

Bookshop: Sarwar Road. Rawalpindi; Mirxa Book Agency, 65 Shehrah X)u*id-e-sxam, P.O. Box 7^9- 

Lahoxx 3. 

"Tht Cotmim* *nly: Editorial Lossds Peruan*. a p sr t ado 472, LIMA. Other pub l i catio ns : Distribuidors Iocs 

SJu, Ernitb Ahhaua 47P. Linos, casilla 3 x 15, Lima. 

The. Mod*rr?Book Co./ 026 Rial Avenue, P.O. Box 632, Manila, 

Osrodek RospowxeeWapia Wydawnictw Naukowych 1 PAN. Palac Kulrury i Nsuki, Wajskawa. 



55 



9 

ERLC 



A' 



1 



Puciuc&I 
Southern RMwii 
Rnmtnii 

S*Q*fel 

Singapore 
South Africa 
Spain 



So Lanka 
Sudan 
Swedes 

Switzerland 
Ttrrfanit 
Thailand 
Toco 

Turkey 
Uffanda 

VSSJL 
United Kingdom 

United Stales 
Upper Voha 
Veoeeoeb 

Yufoalaria 
'Zaire 



Diaa & Andrade Ltde., Librarxa Portugal, rua o Caxzno 70, Lidoa. 
Textbook Sale* (PVT) Ltd.. 67 Union ATenue. Saussuxt. 

LGR LLBRI, Calea Victoriei nr. ta6, P.O. Box 134-135 BDCUaxrtx. Suburiptiotu tm tmioduMs • 
RomptMfilatelia, Calee Victoriei nr. ao, Bucuhxtl — • *~ 

La Maiaon du Line, 13. arenu* Rouen*, RP. ao-60, Dakax; Librairie Oairafrique. RP. 2005 Dakax * 
Ltbrairie 'Le Senegal*. RP. 1504, Daxajl 

Federal Publication* Son Bad., Time* House, Rhrer -Valley Road, SpfQAF Oa tt 9 

Van Scheik'a Bookstore (Pty.) Ltd., Libri Bmjding. Church Scrcet, P.O. Box 7^4, ParrofcXA. 

AU pv U i cttitm : Ed i tion** Ib*rc*rneric*naa, SJu, calle d* O flats 15, Madud 20; Dietribuaon de Publi- 

ctoooe* del Coosejo Superior de InTastigeriones Ci enti nce t, Vxtrubio 16, MADKD 6; L&reria del Conaejo 

Superior da IrrreeGgadooea CSenrt n c a t , Bpifdacaa 15. BAlcXLOttA. Per *77w CWier* <miy ; Edictooea Liber 

iptmrjo 17^ OkdAjaoa (Vxecaya). 

Lake Houae Bookahop, Sir OntTsmpaltm Gardiner Mawata. P.O. Box aae, Colombo a. 
Al Baiar~Boofab^.P.O. Box 1118. Khartoum. 

^ttSf* c f^L^^^S^S^ Horbokhandel, Fredagatan a, Box 16356, 103 aTSTOCmoLii to, 
For 'T*# Co*n*r\- Sreneka FN-Forbundet, Skolgrtnd a, Box 150 50. S-:©4 65 Stockholm. 
Europe Veriaf, Rarniecraee* 5, ZOVQH; Librairie Payot, 6, rue Greoue, tan Gtxtn it. 
Dar ee Salaam Bookshop, P.O. Box 0030, Dax m Salaam. 
Sukaapan Panit, Mansion 0, Rajdarnnern Aracue* Bangkok. 

L&nurie erangelique, RP. 378; LOMt; Librairie du Boo Paataur. RP. 1164, Lout; Librairie modeme. 
RP.777> L Oa rt . 

Librairie Hachette, 469 Iatiklal Caddeaj Beyocfu, ISTAKTOL. 
Ufanda Bookshop, P.O. Box 145, KAMPALA. 
Mrthdtmtrodnaja Kniga, Mosxya, G-aoo. 

HJ4. Sunooery Office, P.O. Box 569, LONDON Sit oNH; Government bookshop*: London. Belfaat Bir- 
mingham. Bristol, CsrditT, Edinburgh, Manchester. 
Uneaco PubUcatioos Center, P.O. Box 433. New York. N.Y. 10016. 

Librairie Ame RP. 64, Ouagadougou, Librairie catboUque 'Jeuneese d'Afnque*, Ouagadougou. 
^i^Saoi. * P * dr * S**^ E<*&cio °^te a, a.* 6 (frame al Cs pit olio), apartadode correoc 

Jugoalorenska Knjiga. Terxri> *7. Bao<atAD.a>rx*Tn* ZeJosba STorewje Meetni Trg. ao, Ltuiljaka. 

La Librairie, Inacrut national d'ecudes politique*, RP. *307, KDtnuiA; Commiaesoo Rationale da la Reou- 

bJiqu* du Zaire pour 1 'Uneaco, Minister* de i'adocsooo national*. K wmm «• « »«Pu- 



